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“True PUMPING ECONOMY 
Starts After You Buy a Pump!” 


Price alone does not determine the actual value of a pump. Quality, 


efficiency, never-failing dependability ... these are the prime factors 
a pump must have to give you true pumping economy. They pay off 
in low operating costs month after month, year after year. 


WILFLEY SAND PUMPS guarantee true pumping economy through 

CONTINUOUS, MAINTENANCE-FREE SERVICE, LONGER PUMP 

LIFE, QUICK, EASY REPLACEMENT of PARTS, and MAINTAINED 
HIGH EFFICIENCY. 


Wilfley Sand Pumps may be 
fitted with interchangeable 
electric furnace alloy iron, spe- 
cial application alloys or rub- 
ber-covered wear parts. Write, 
wire or phone for complete 
details. 


A. R. WILFLEY 


AND SONS, INC. 


Denver, Colorads, USA, P.O. Box 2330 
Mew York Office: 122 East 42nc Street, 
New York City 17, 


PUMPS 
: 
Every Wilfley Installation is JOB ENGINEERED 


COMING EVENTS 


Sept. 24, AIME Adirondack Section, mine or 
mill tours Ronee industrial minerals plant 
of Gouverneur Talc Co., Gouverneur, N. Y. 
Dinner at Gouverneur Country Club. 


Sept. 27-Oct. 1, symposium on ‘Physics of Elec- 
trostatic Forces and Their Applications,’ 
Laboratoire d’Electrostatique et Physique 
du Metal, Institut Fourier, Place du Doyen- 
Gosse. Grenoble, France. 


Sept. 30-Oct. 1, AIME Southeast Section, An- 
Meeting, Dinkler-Tutwiler Hotel, Bir- 
mingham, Ala. Technical program, field trip, 
special luncheon, and banquet. Saturday, 
buffet supper and Alabama vs Vanderblit 
football game. 


Oct. 4-5, SME Board Meeting, Brown Palace 
Hotel, Denver; AIME Board Meeting. Denver 
Hilton Hotel, coinciding with SPE Fall Meet- 
ing. 

Oct. 5, AIME Colorado Plateau Section meet- 
ing. Talk by AIME President Joseph L. Gill- 
son. 


Oct. 5-7, AIME Rocky Mountain Minerals Con- 
ference, Utah Section host, Newhouse Hotel, 
Salt Lake City. 


Oct. 5-8, 9th National Clay Conference, Purdue 
University, Lafayette, Ind. 


Oct. 7-8, Third inquennial Alumni Reunion 
of Minnesota School of Mines and Metal- 
lurgy. Open House and technical session, 
banquet-dance; Northwestern vs Minnesota 
football ame, University of Minnesota, 
Minneapolis. 


Oct. 10-13, American Mining Congress, Mining 
Show (metal mining-industrial minerals con- 
vention, exposition), Convention Center, Las 
Vegas, Nev. 


Oct. 17-18, Symposium on Surface ir. 
Practices, College of Mines, University o 
Arizona, Tucson, Ariz. 


Oct. 17-19, Drilli and Blasting Symposium, 
sponsored by colorado School of Mines, 
Pennsylvania State University, and Univer- 
sity of Minnesota, Colorado School of Mines, 
Golden, Colo. 


Oct. 24-25, AIME-ASME Joint Solid Fuels Con- 
Daniel Boone Hotel, Charleston, 
. Va. 


Nov. 4, AIME Pittsburgh Section, Off-the-Rec- 
Penn-Sheraton Hotel, Pitts- 
gh. 


Nov. 4-5, Joint meeting, AIME Central Appa- 
lachion Section a West Virginia Coal 
Mining Institute, Greenbrier Hotel, White 
Sulphur Springs, W. Va 


Nov. 7-10, Soc. of Exploration “oo 
gous international meeting, veston, 
exas. 


Nov. 15-16, Anthracite Conference, technical 
and scientific aspects of anthracite utilizo- 
tion, The Pennsylvania State University, 
University Park, Pa 


Nov. 18, American — Congress, coal divi- 
Penn-Sheraton Hotel, Pitts- 
rgh. 


Dec. 3, AIME Colorado Plateau Section, tech- 
nical meeting, election of officers, WAAIME 
dinner-dance, Grand Junction, Colo. 


Dec. 5, AIME Arizona Section annua! meeting, 
Pioneer Hotel, Tucson, Ariz. 


Jon. 18, 1961, Third AIME Mechanical Work- 
ing Conference, Bar and Shaped Products,” 
Penn-Sheraton Hotel, Pittsburgh, Pa. 


Feb. 22-25, international Symposium on Min- 
ing Research, sponsored by VU. S. Bureau 
of Mines and Missouri School of Mines and 
Metallurgy, Rolla, Mo. 


Feb. 26-Mar. 2, AIME Annual Meeting, Ambas- 
sador and Chase-Park-Piaza Hotels, St. Louis. 


April 10-12, 44th Nationo!l Open Hearth Steel 
Conference and Blost Furnace, Coke Oven, 
and Raw Materials Conference, Sheraton 
Hotel, Philadelphia. 


Apr. 12-14, International Symposium on Ag- 
lomeration, sponsored by SME, SPE, and 
MS of AIME, Hotel Sheraton, Philadelphia. 


April 26-27, AIME Technical Conference on 
High-Temperature Materials, Carter Hotel, 
Cleveland. 


Sept. 17-20, Commemoration of the 50th An- 
niversary of Froth Flotation in the U.S.A., 
sponsored by AIME: Society of Mining Engi- 
neers’ Mineral Beneficiation Division, Cos- 
mopolitan Hotel, Denver. 
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COVER The air-leg drill and the electronic computer—two trademarks of a 
modern mining company—are portrayed this month by cover artist Herb McClure. 
The potential value of both computers and data processing machines to the 
mining industry are outlined on pages 1001-1007. 


ARTICLES 


993 Controlling Fires in Mines with High-Expansion Foam 
© John Nagy, Edwin M. Murphy, and Donald W. Mitchell 
997 The Bowers-Campbell Mine 
© Larry G. Hayes 
The Digital Computer—Applications in Mining and Process 
Control 
© Peter B. Nalle and Leroy W. Weeks 


Data Processing by Machine—Asset at the Mine Site 
© George S. Koch, Jr. and Richard F. Link 


Engineers Joint Council Mission to Russia 


Automatic Thickener Control at Marmora 
e W. M. Aubrey 


Bucket Wheels in Germany 
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7 HESE items are listings of the Engineering 
Societies Personne! Service Inc. is Serv- 
ice, which cooperates with the national soci- 
eties of Chemical; Civil; Electrical; Mechanical; 
Mining, Metallurgical, Petroleum Engineers, is 
available to all engineers, members and non- 
members, and is operated on a nonprofit basis. 
If you are interested in any of these listings, 
end are not registered, you may apply by letter 
or resume and mail to the office nearest your 
place of residence, with the understanding that 
shoulc you secure a position as a result of 
these listings you will pay the regular em- 
ployment fee of 60 pct of the first month's 
gy | if a nonmember, or 50 pct if a mem- 
ber. Also, that you will agree to sign our place- 
ment fee agreement which will be mailed to 
you immediately, by our office, after receiving 
your application. In sending applications be 
sure to list the key and job number. When 
making application for a position, include 8¢ 
in stamps for forwarding application to the 
employer and for returning when possible. A 
weekly builetin of engineering positions open 
is available at a subscription rate of $4.50 
per quarter or $14 per annum, payable in ad- 
vance. Local offices of the Person-el Service 
are at 8 W. 40 St., New York 18; 57 Post St., 
Sen Francisco; 29 E. Madison St., Chicago, 1. 


in addition to the listings below, ESPS maintains 


ge 
pepevene and men available. Contact nea 
SPS office, listed above. The New York office of 
ESPS will be open Thursdays until 7:00 P.M. for 
interviews. 


MEN AVAILABLE 


Exploration Geologist, B.S. in geology, age 
26. Desires position in geological exploration 
with mining or petroleum firm or related in- 
dustry, with challenge in work and advance- 
ment. Free to travel home or abroad. Mar- 
ried, no children. M-557. 


Professional Mining Engineer interested in 
engineering work leading to production su- 
pervisory experience. B.S. in mining engi- 
neering 1955, professional engineer, Ontario. 
Four years employment in office, time study, 
bonus, calculations, rates, ventilation; un- 
derground shrinkage, stoping, cut and fill, 
esr exploration, mapping, surveying. 


Assistant Mine or Plant Superintendent, 
B.S. in mining geology, 1953. Three years 


mine engineer for limestone mine, including 

some plant and quarry work; 2 years sur- 

veyor with U.S. Army; 2 years seismograph 
. M-559. 


observer. Prefer eastern U.S 
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Geologist or Mining Engineer, B.S. in ge- 
ology, age 30. Two years industrial research 
institute; one year major mining company in 
all phases open pit and underground mining; 
surveyor with construction company. Loca- 
tion, no preference. U.S. M-1153-Chicago. 


Recent Graduate Mining Engineer, B.S. 
mining engineering, age 23. Interested in 
any type of mining, construction, or geologi- 
cal work. Location, open. M-1154-Chicago. 


Industrial or Mine Engineer, B.S. in gen- 
eral engineering, working for Master's degree 
in industrial engineering. Age 46. Chief mine 
engineer for 8 years in Mexico; plant super- 
intendent and manager (paper-converting 
plant) 15 years. Acquainted with mainten- 
ance, construction of machinery, all paper 
converting processes, control person at man- 
level. Location, anywhere, M-1155- 

cago. 


Mine Operator, B.S. in mining engineering, 
age 47. Experienced in operating, planning, 
estimating all phases from exploration to 
production, open pit and underground. Ten 
years specializing in production drilling of 
all kinds, blasting, and exploration. Prefer 
— company. West or Southwest. M-1156- 

go. 


Chief Engi or Assistant Mine Manager, 
mining engineer, professional engineer 
license, 36. Eleven years experience in al 
phases of underground mining; managerial 
experience, contract negotiating, legal mining 
training, machine design, mine evaluation, 
safety engineering, operational cost account- 
ing. Served as expert mining witness for 
government, independent consulting and land 
surveying. $9000. Prefer western U.S. Home, 
Washington. Se-1323. 


Mine Engi » mining engi , 29. Seven 
years experience including economic studies 
of minerals, exploration and development, 
market analysis, geologic examination, eco- 
nomic evaluation, planning, for minerals, 
uranium-vanadium, oil, and coal mining, 

50. Prefer West, East, foreign. Home, 
Colorado. Se-1274. 


Geologist or Geological Engineer, geologi- 
cal engineering, 27, military completed. Six 
months as exploration geologist for uranium 
company. ated large mineable uranium 
deposit. Excellent mineralogy background. 
One year in municipal engineering, 2% years 
doing soils, bridge foundation, quarry and 
gravel, landslide, and highway investigations. 
$6000 to $8400. Prefer West, foreign. Home, 
Idaho. Se-1268. 


Industrial Engineer, mining engineer, 38. 
Six years in industrial engineering including 
organizing and directing department, one 
year superintending mine operation, 2 years 
as administrative assistant to general su- 
perintendent, 2 years ore dressing research 
and experimentation. $7200 to $8400. Prefer 
San Francisco Bay area. Home, California. 


Mining geologist, geology, 31. Two years 
experience chemical assays, mine contracts, 
tr.angulation, topo surveys, underground tra- 
verses, computations, mapping and cartog- 
raphy, design and draft mine reduction plant, 
surface installation machinery design. $7200. 
Prefer western U.S. Home, California. 


Senior Metallurgist, M.S. in metallurgical 
engin-er.ng, 37. en years experience in 
foundry, primary metal working and physical 
metallurgy. Background includes refractory 
m.tals and hard magnetic alloys. Desire re- 
sponsible position with promotional oppor- 
tunities. $12,000. Any location. Home. Mich- 
gan. Se-1172. 


Producti Engi , Mining, mining engi- 
neering, 26. Four years, varied experience in 
mining and heavy construction; three periods 
of overseas employment in isolated area. 
Experience as survey party chief, layout, 
shift boss (tunnel), and heavy construction 
estimating. Writing and editing experience. 
Single, 2 years Army service completed. Will 
travel. $7200. Prefer overseas, or any. Home, 
California, Se-1085. 


Plant Design, M.S. in minin engineering 
37. Application engineer for — Beam process 
equipment; equipment selection, machinery 
Start-up, turnkey projects from analysis, 
flowsheet, negotiations, pricing. $8400. Prefer 
Bay area. Home, Wisconsin. 


Industrial Engineer, geological gi x 
27. Three years plan layouts, time and mo- 
tion studies, operation analysis, production 
engineering, budget control, work simplifi- 
cation, incentives, wage administration for 
mining and retail store. $7200. Any location. 
Home, California. Se-1020. 


Mine Superintendent, mining engineer, 45. 
Fifteen years experience in charge of ex- 
ploration, development of mine, plant con- 
struction, supervise mining and plant opera- 
tion and all office administration, block 
caving, open pit and underground on 
mercury, chromite, copper, silver, lead, zinc, 
and tin. $8400. Prefer foreign, any. Home, 
Mexico. Se-576. 


Mine Engineer, mining engineer, 31. Three 
years experience including layout and plan- 
ning mining operation, supervise exploration 
crews, mine surveys, computing ore reserves 
for silver, lead, zinc, iron ore, and gypsum. 

. Prefer West. Home, Canada. Se-297. 


Geologist, Mine Engineer, geologist, 37. Ten 
years experience including exploration, plan, 
budget, evaluation and development, raw 
prospect to production; uranium, asbestos 
mining and milling. $12,000. Prefer West or 
any. Home. New Mexico, Se-196. 


POSITIONS OPEN 


Chief Mining Engineer, graduate mining 
with at least 10 years experience in open pit, 
supervisory, planning, operating, and man- 
agement experience for iron ore properties. 
Salary, $15,000 to $18,000. Some foreign as- 
signments. Headquarters, western Pennsyl- 
vania. W9410. 


Aciati Enei 


Mining and B 
uate mining, metallurgical or civil engineer, 
with extensive background in mining and ore 
beneficiation processes, crushing, grinding, 
etc. Must have wide knowledge of materials 
handling, flotation, pelletizing, ore dressing, 
ete. Should have problem-solving ability and 
imagination to derive new processing con- 
cepts. Experience in process designs and cal- 
culation, equipment sizing, setting of rates, 
temperature and pressures. Salary, $15,000 to 
$16,000. Location, New York City. W-9401 
(a). 


Superintendent, mechanical and electrical 
maintenance mining division, graduate 
mechanical engineer, with 5 to 10 years 
supervisory experience maintaining heavy- 
duty equipment used in open pit mining 
operations such as production trucks, diesel 
and electric shovels, road graders, bulldozers, 
drills, etc.; knowledge of electrical mainte- 
nance in open pit mine required. Will be 
responsible for coordination of all mechanical 
and electrical maintenance; responsible for 
electric power generation and distribution for 
all mine operations and adjacent townsite. 
Salary to start, $15,000. Working knowledge 
of Spanish required. Location, South America. 
F9360. 


Junior Geologist, graduate, 28 to 32, with 
1 to 3 years experience, for metal mine. Will 
also do some survey and recording. Salary, 
$6600 to $7800 year. Location, Montana. 
W9339. 


Mining Geologists, graduat with some 
experience in mineral exploration or develop- 
ment; background in applied geophysics is 
desirable. Able to speak Spanish helpful. 
Three-year contracts, salary open, include 
ar transportation for applicant, wife, and 
children (maximum of two), include housing, 
medical and dental care, transportation of 
household and personal articles, also fringe 
benefits. Apply by letter with photo, ex- 
perience, an health statement. South 
America. 8j-5429. 


Sales Engineering Service, graduate, prefer 
mineral dressing, metallurgy or mining, will 
consider chemical. Qualified by experience to 
analyze, plan, and carry to completion a 
sales program engineering services to 
mineral industries. Should have a_ strong 
background in at least one of the following: 
sales of process equipment, contracting and 
construction of ore dressing plants, mineral 
process plant design, project engineering 
management. Will consider applicants who 
have sold manufacturers’ process equipment 
to mining industries or who have sold engi- 
neering services. For engineering and man- 
ufacturing firm. Salary substantial. Base of 
operation in San Francisco, New York, 
cago, or Minnesota. Sj-5423-R. 


Mill Foreman, considerable maintenance 
experience and with good knowledge of 
Pb-Zn metallurgy and amalgamation. Wil! be 
in charge of the mill during absence of mill 
superintendent and will be expected to keep 
mill books during that time. For new 500- 
tpd which will start up in the fall. $6000 to 
start. Colorado. $j-5387. 
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high efficiency, to 
yintenance record 


when you call in a Buell- Norblo 


sales engineer. He's qualified and. 
ready to help you design and lay out 
complete dust collection system with 
the right equipment for each — 


application: For literature write 


Engineering Company, 
123 William St., New York 38, 


Northern Blower Division, 


— 
combined exnerience at vour disposal, 
i 
ELECTRIC PRECIPITATORS - CYCLONES - BAG COLLECTORS - FANS - COMBINATION SYSTEMS - LASSIFI 
ENGINEERED FOR CONTINUOUS SERVICE 
eyelones provide super Cleaning. promdes contmuovs with any low power 
performance to ordinary cyclones. operation at capaci onsumption, 0 
perf t d | at at. tull capacity consumpt no moving part: 
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966 TRAXCAVATOR—2% CU. YD. STANDARD BUCKET «+ 140 HP Cat 
0333 Diesel Engine, turbocharged to give extra efficiency and quick 
response for machine drive and bucket hydraulics. + 57” reach at 7’ 
dumping height... maximum lift—12’ 10”. + LIVE ACTION hydraulics 
for tough excavation, fast lift and dump. * DUAL-RATIO steering for 


work and highway travel. Operator shifts lever on steering column 
to select work or travel ratio. For work cycles and quick turns, one- 
half twirl of steering whee! puts Traxcavator in maximum turn. For 
travei ratio, 2 twists of wheel are required for sharpest turn. + DIRECT 
ELECTRIC STARTING standard. Gasoline starting engine optional. 


CATERPILLAR ADDS 2*/. yd. and 1*/, yd. MACHINES 


THE and 922 


Cat’s first wheel loader, the 2 yd. 944, introduced this spring, 
has already gained an acceptance unmatched in machinery 
history. Now there’s a full line and one for your job: the 
966, 2%4 yd., 140 HP, for high production jobs where you 
measure time in tons of material loaded; the new 922, an 
80 HP, 144 yd. Traxcavator with all the safety and fast 
operating features of the two bigger machines. The 922 
can give you speed, versatility and production to handle all 
those jump-and-run jobs. 

Have you seen a 944 working in your area? Have you 
asked the owner about its dependability and favorite fea- 


tures? He’s probably got some mighty impressive answers. 
And frankly it’s understandable why these Traxcavators 
have made a name for themselves so quickly. There is a 
7-year history of thorough testing and development behind 
these new machines. They come from the manufacturer 
with 23 years’ loader experience and 20 years of wheel 
tractor know-how. 

Look at the features that are on all 3 loaders: clean, open 
cockpit, easy to get into; bucket arms up front away from 
the operator; well-balanced design; long dumping reach 
(nearly 5’ on the 966), soaring lifts to get over truck sides 


Both the 966 and the 922 have all the features proved in the field by the popular 944 Traxcavator 


SPEED RANGE SELECTOR 


POWER SHIFT TRANSMISSION 
with torque converter gives 
smooth, instant shifting for ist- 
2nd speeds—forward and reverse. 
in travel range, the machine is in 
2-wheel drive for high-speed road- 
ing. A shift to work range auto- 
matically puts power to all 4 
wheels for full traction. 


OPERATOR SAFETY Lift arms and 
cylinders are all forward of the 
cockpit... giving complete free- 
dom of movement. Visibility is 
excellent at all times. it’s easy 
and safe to get into a Traxcavator 
from either side...up 3 wide 
steps...no ladders to climb. 
Tires are covered by fenders. 


WORK OR TRAVEL LEVER 


OPERATOR CONVENIENCE Bucket 
controls are on the right side, 
leaving the left hand free for ma- 
chine operation. The forward-re- 
verse fever is mounted on the 
steering column for finger-tip 
shifting without decelerating, 
steering is power boosted with 
dual-ratio on the 966. 


AUTOMATIC BUCKET KICK-OUT 
DEVICE allows faster cycles. After 
loading bucket, pull lift lever to 
up position. Bucket goes up to 
dumping height and contro! kicks 
into hold position automatically. 
While lowering bucket after 
dumping, set tilt lever, and bucket 
is positioned for digging. 
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$22 TRAXCAVATOR—1¥%4 CU. YD. STANDARD BUCKET + 80 HP. Your 


choice of compact 4-cylinder Caterpillar turbocharged Diesel Engine 
(uses low-cost furnace oi! without fouling) or 6-cylinder gas engine 
with large cubic inch dispiacement for long life and sustained power. 
Use the type of engine that matches your other equipment. With 


either engine you have one source of warranty responsibility . ..one 
source of parts and service ... your reliable Caterpillar Dealer. * Long 
40%" reach at 7’ dumping height... maximum lift of 11’ 2”. + For top 
production in its class, the new 922 Traxcavator has all the safe, fast 
operating features of the bigger machines. 


TO ITS WHEEL LOADER LINE... 


TRAXCAVATORS 


and railroad cars; automatic bucket controls to speed cycles ; 
dependable Cat Diesel power with optional gasoline engines 
on two smaller models; Cat power shift transmission to 
change speed and direction with a finger touch, without 
decelerating; and service features like the dry-type air 
cleaner and unitized construction. 

There’s one man in your area with all the facts — your 
Caterpillar Dealer. Get in touch with him now. Ask for a 
demonstration — once you watch one of these machines 


you'll want it! 


DUAL BRAKES The left brake 
pedal neutralizes the transmis- 
sion as it stops the machine. This 
transfers extra power to the 
bucket... assuring full loads even 
in tough material. The right brake 
pedai stops the machine with the 
transmission engaged .. . giving 
full control for roading downhill, 


Caterpillar Tractor Co., General Offices, Peoria, Ill, U.S. A. 


EASY SERVICE ACCESS The seat 
tips forward for quick access to 
transmission oil filter and contro! 
linkage adjustments. Unit con- 
Struction allows independent re- 
moval of engine, transmission, 
other major components. The dry- 
type air cleaner can be serviced 
in about 5 minutes. 


CATERPILLAR 


LIVE-ACTION HYDRAULIC SyYS- 
TEM Plenty of power from the 
engine is always available to the 
husky vane-type pump that sup- 
plies the pressure and volume for 
fast bucket action. Control vaives 
are enciosed inthe stee! reservoir 
for complete protection. System 
is full-flow filtered. 


AVAILABLE WITH A COMPLETE 
LINE OF ATTACHMENTS, includ- 
ing special buckets for light or 
heavy materiais, lift forks for 
lumber and palletized materiais, 
and the exclusive side dump 
bucket. A fiber-glass cab is also 
available. 
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THIS IS MARION QUALITY Excavator manufacturers don’t have to use 


herringbone gears. Some do. One of them is Marion. It boils down to just how literal a manufacturer is 
trying to be when he says “our machines have longer life.” Marion knows, and so do discerning big-machine 
owners, that the unique design of herringbone gears does mean longer life in the truest sense. Smoother power 
flow too, with less vibration. More metal is in constant shear which means the unit is delivering total power 
at all times. Yes, it takes more machining operations to produce them. Yes, they’re more expensive. But 
dollar for dollar, over the life of a Marion, such significant improvements as herringbone gears give you 
value received “plus.” Just one more example of Marion quality in action for the big mining and quarrying 
jobs of the Sixties. Marion Power Shovel Company, Marion, Ohio, a Division of Universal Marion Corporation. 
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Order directly from the publisher 
all books listed below except 
those marked @ @ @ The books 
so marked (@ @ @) can be pur- 
chased through AIME, usually 
at a discount. Address Irene 
K. Sharp, AIME Book Dept., 
29 W. 39 St., New York 18, N.Y. 


American Standard on Wire Ropes 
for Mines, M11-1960, The American 
Standards Association, 10 E. 40th 
St., New York 16, N. Y., 41 pp., $3, 
1960—This is a revision of M11-1927 
and is the result of the cooperative 
efforts of experts appointed to the 
M11-1960 committee by ten industry 
and government organizations, in- 
cluding AIME, American Mining 
Congress, ASME, ASTM, USBM, U. 
S. Bureau of Standards, and Na- 
tional Safety Council. The book 
covers everything that goes into the 
manufacture, testing, and safe use 
of wire rope in open pit and under- 
ground mines from “Abrasion (wear) 
on wire rope” to “Zinc, specifica- 
tions for.” e e 


Overvoltage Research and Geophys- 
ical Applications, edited by James R. 
Wait, Pergamon Press, Inc., 122 E. 
55th St., New York 22, N. Y., 158 pp., 
$9, 1960—Here are the results of a 
concerted effort to apply the over- 
voltage (or induced electrical po- 
larization) phenomenon to geophys- 
ical prospecting, based on theoreti- 
cal and experimental research done 
at Newmont Mining Co. laboratories. 
This monograph deals in turn with 
the basic concept of overvoltage, a 
mathematical description of the phe- 
nomena, phenomenological theory, 
laboratory results, and analyses of 
experimental data. Extensive field 
results are presented based on sur- 
veys in various parts of the world. 
eee 


Molluscan Fauna of the Flagstaff 
Formation, Memoir 78, by Aurele 
La Rocque, Geological Soc. of Amer- 
ica, 419 W. 117th St., New York 27, 
N. Y., 100 pp., $4.50, 1960—A study 
of nonmarine mollusks of the west- 
ern interior. La Rocque uses the rec- 
ord of animal life in the strata to 
interpret the changing environment 
and to determine the history of lakes 
from inception to extinction. 


American Bureau of Metal Statistics 
for 1959, American Bureau of Metal 
Statistics, 50 Broadway, New York 4, 
N. Y., 140 pp., $4.50 hard cover, $4 
paper cover, 1960—This 39th edition 
has been enlarged to include records 
for 1959 and prior years of mine 
production, smelter production, con- 
sumption, imports and exports, and 
other economic statistics on a world- 
wide basis. There are also introduc- 
tory texts on the major nonferrous 
metals, reviewing the events of 1959; 
tables of metal prices, monthly and 
annual; lists of metallurgical plants 
and their capacities; general eco- 
nomic statistics of the U.S. and U.S. 
duties on principal ore and metal 
imports; and other extensive data, 
including tables of production sta- 
tistics by companies, both domestic 
and foreign. This survey is compiled 
by the bureau, which is sponsored 
by the most important producers of 
copper, lead, and zinc in the U\S., 
Canada, Mexico, Chile, and Peru. 


Optical Crystallography, 3rd ed., by 
Ernest E. Wahlstrom, John Wiley & 
Sons Inc., 356 pp., $8.50, 1960—This 
review of basic principles avoids the 
mathematical approach. Space re- 
lationships are illustrated by two 
three-dimensional drawings, 
many of them new in this edition. 
Elementarv concepts are emphasized, 
with special attention to the use of 
the polarizing microscope, and a new 
chapter on crystal rotation methods. 
eee 


Crystals and the Polarizing Micro- 
scope, 3rd ed., by N. H. Hartshorne 
and A. Stuart, St. Martin’s Press, 
175 Fifth Ave., New York 10, N.Y., 
557 pp., $17.50, 1960—This edition 
has been completely revised and ex- 
panded in the light of recent devel- 
opments in the design of polarizing 
microscopes which have introduced 
new techniques in the study of crys- 
tal growth. New material has been 


added on the mechanism of crystal 
growth, on twinning, and on the 
methods and techniques of using 
the improved equipment. e e e 


Beerman’s All Mining Year Book 
1960, R. Beerman Publishers (Pty) 
Ltd., 76 Strand St., Capetown, South 
Africa, 481 pp. approx. $8.76 
(£3.3s), 1960—Covers each metal 
and mineral mined in South Africa 
and South West Africa—its proper- 
ties, its uses, where it is found, pro- 
duction figures, market. There is a 
general information section covering 
lease formula and mining taxation, 
South West Africa mining law, land 
measures, mining in Bechuanaland, 
mineral occurences in Swaziland, 
and Union Government mining pub- 
lications. Indexes include alphabet- 
ical lists of metals, minerals, and 
mines, with details of 1000 mining 
companies. 


Mineral Economics and the Problem 
of Equitable Taxation, by Oscar H. 
Lentz, Spring 1960 issue of the 
Colorado School of Mines Quarterly, 
Dept. of Publications, Colorado 
School of Mines, Golden, Colo., 110 
pp., $1, 1960—A critical study of the 
percentage depletion allowances for 
extractive industries is the basis of 
this work. It includes an analysis of 
the legislative rationale for deple- 
tion allowances, the concepts and 
principles underlying that rationale, 
and a presentation of the broad pol- 
icy issues facing the Federal Gov- 
ernment. The last chapter of the 
book is concerned with the problem 
of equitable state taxation of natural 
resource industries. In it the author 
takes excevtion to taxation methods 
recently advanced bv other Colorado 
economists. He criticizes them for 
oversimvlifying mine taxation cases 
—esnecially those who promote 
eaualization of property taxes be- 
tween mining and agriculture. 


Quin’s Metal Handbook 1959, com- 
piled bv Eileen Langford, Metal In- 
formaticon Bureau Ltd., Birkett 
House, 27 Albemarle St., London W. 
1, England. 640 pp., anprox. $2.83 
(£ 1.76), 1960—This 45th edition in- 
cludes such new features as extracts 
from official Soviet Union foreign 
trade statistics. and a daily weighted 
average price for sales in Europe of 
electrolvtic copper on a cif. wire- 
bar basis. Sections covering copper 
(Continued on page 960) 
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BEAT ABRASION | 


Are grinding mill costs getting you down? 


If they are there’s a sure-fire method available to offset the 
ravages of abrasion—your greatest enemy. 


Next time costly wear forces you to reline a rod or ball mill, 
install Calumet Permanent Mold Ni-Hard liners. 


Regardless of what material you are reducing or whether your 
operation is wet... or dry ... you’re going to reap the benefits 
of longer liner life brought about because of the greater 
strength, hardness and resistance to impact that Calumet 
builds into its liner segments. 

In Calumet Permanent Mold Ni-Hard liners you obtain two 
great features — the resistance to abrasion inherent in the 
patented alloying of nickel and chrome elements plus Calu- 
met’s own years of foundry experience, its casting know-how 
and metallurgical skills. 

Talk over your grinding problems with Calumet. You'll find 
that Calumet engineers can help you establish new concepts 
of efficiency and economy. Don’t put it off... do it TODAY! 
*Reg. U.S. Pat. Off., Int'l Nickel Co., Inc. 


CALUMET DIVISION 
lumet- Hecla, Inc. 


23 CALUMET AVENUE * CALUMET, MICHIGAN 
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BOOKS (Continued from 
page 959) 


brands and brands and analyses of 
tin, lead, and zinc have been revised 
and enlarged. The handbook is a 
comprehensive statistical survey of 
the ores, metals, iron and steel, and 
scrap industries containing price 
records, details of imports and ex- 
ports, production and consumption, 
stocks, and brands. e e e 


Metallurgical Society 
Has Books Available 


Proceedings of technical confer- 
ences sponsored by The Metallurgi- 
cal Society of AIME are now 
available in book form as published 
by Interscience Publishers in a uni- 
form format. 

Four titles are now available and 
additional volumes on recent and 
forthcoming conferences are in 
preparation. Volumes may be or- 
dered from The Metallurgical So- 
ciety of AIME, 29 W. 39th St., New 
York 18, N.Y., at a discount of 20 
pet off list price to all AIME mem- 
bers in good standing. 

Titles now available are: Flat 
Rolled Products: Rolling and Treat- 
ment, $3; Reactive Metals, $12; 
Quality Requirements of Super- 
Duty Steels, $6.50; and Physical 
Metallurgy of Stress Corrosion 
Fracture, $10.40. 


Introduction to Solids, by Leonid V. 
Azaroff, McGraw-Hill Book Co. Inc., 
460 pp., $9.50, 1960—This study is 
based on the premise that “the one 
thing the majority of solids of prac- 
tical importance have in common is 
that they are crystalline.” The book 
concentrates on the structure, nature, 
and properties of inorganic crystal- 
line solids, beginning with a thor- 
ough, although brief, discussion of 
elementary crystallography. Next 
the principles of quantum mechanics 
are considered in a very elementary 
way, and the results are applied to 
three kinds of solids: metals, semi- 
conductors, and insulators. Mathe- 
matical complexity is kept to a mini- 
mum, introduced only when abso- 
lutely necessary to illustrate the 
principles involved. This text covers 
virtually all the important aspects of 
solid state and is useful to anyone 
interested in chemistry, ceramics, 
metallurgy, mineralogy, physics, and 
all engineering fields dealing with 
solid state. e @ @ 


The Lead Smelting Mills of the 
Yorkshire Dales, by Robert T. 
Clough, a limited edition privately 
printed, available from the author 
Robert T. Clough, Stoneleigh, Utley, 
Keighley, Yorkshire, England. More 
than 150 pp. of text, $8.50 (60/—), 
(Continued on page 963) 
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ASEA’s new multi-rope friction mine hoists for installa- 
tion in one of the largest mines take an unbalanced 
load of 55 tons at a speed of 2760 feet per minute— 
twice the load of any known hoist at this record speed. 

Here are two major advantages of these new mine 
hoists pioneered by ASEA for mine owners everywhere. 


MULTI-ROPE FRICTION DRIVE; this enables a mod- 
erate sized pulley (length, 7'2”, diameter, 12'2”) 
to take a very high unbalanced load with ease. 


Make profitable use of ASEA design and engineering ex- 
perience. Let ASEA save operating costs—in a big way 
just as it saves for 14 U.S. and Canadian mining com- 
panies. Write for literature to: ASEA ELECTRIC INC. 
500 Fifth Avenue, New York 36, New York and 
55 New Montgomery Street, San Francisco 5, California. 


FULLY AUTOMATIC OPERATION, which can save 
as much as $30,000 a year per hoist at prevailing 
U.S. wage rates, assuming two-shift operation. 


TECHNICAL DATA 
Hoisting ...... Dowdle Skip Hoisting speed 


Moisting capacity 1400 tons 
per hour Number of ropes 


Net 55 tons 


Ovameter of Pulley 2? 
Ship weight. ...... 44 tons Length of Pulley 72° 


Depth of shaft... 3940 ft. Motor output 12,000 h.p. 


BREAK WORLD'S 
LOAD RECORD 


of the hoists 


in assembly stages 


| 
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imagination 
to originate 


experience 
Low Pulp Line 


to produce ee Mine and Smelter developed the principle of rapid change of 
mill content with a low pulp line obtained through use of grate 
discharge in Marcy ball mills and open end feature in Marcy rod 
mills. This Marcy principle increases tonnage up to 33%; decreases 


Large Diameter 

E U | P M E NT Mine and Smelter pioneered 
the use of large diameter mills 


to meet the need of specific 
applications where large ton- 


nage per mill reduced initial 
cost, provided more efficient 
grinding, and cesulted in a 
lower overall net cost per ton. 


MARCY MILLS 
are available in 29 different 
diameter sizes, from 12” to 12’6”... 

all proven in the field... all built with 2-Stage Grinding 


mechanical specifications based on Mine and Smelter’s research and experience has resulted in many 

proven experience in the field. refinements in the grinding process, one of the most significant 
being 2-stage grinding...adding Marcy Open End Rod Mills between 
existing crushing and grinding stages, or replacing fine crushing. 
This has proven to increase capacity, produce a better bal! mill feed, 
and reduce overall costs. 


Engineering for Special Applications 

Engineering grinding mills for specialized applications requires 
the kind of imagination and experience which Mine and Smelter has 
developed during the 45 years it has devoted to the art of grinding. 
Shown is a Marcy Grate Discharge Ball-tube mill, with peripheral 
discharge, designed for dry grinding high-temperature calcined 
gypsum from 100 mesh to as fine as 5000 Blaine. This mill provides 
flexibility in fineness of grind and accurate, convenient means 
of control. 


Manufacturing Division 


MINE AND SMELTER co. 


| DENVER 16 NEW YORK 
3800 RACE S1. 122 


Sales Agents in Peru, © 


and in principal cities of the United Stotes 
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1960—The first part of this book, 
which is a full survey of the build- 
ings connected with early days of 
the industry, gives much unpub- 
lished information relating to lead 
mining and smelting methods, as 
well as the social life of the York- 
shire lead miner at the time. The 
book is copiously illustrated with 
line drawings, including original 
surveys, maps, and reproductions 
from Georgius Agricola’s De Re 
Metallica of 1556, and photographs 
illustrating early mining techniques. 


Mining Symposium Volumes 
Available from University 
of Minnesota 


These Mining Symposiums date 
back to 1940, but the supply of 
Proceedings from 1940 through 
1950 is exhausted. Also those 
of the 17th annual symposium, 
1956, are unavailable. Those for 
the years 1951 through 1957 
(with the exception noted 
above) are obtainable from 
The Center for Continuous 
Study, University of Minne- 
sota, Minneapolis, Minn., at 
$2.50 apiece. The Proceedings 
for 1958, 1959, and 1960 are 
$7.50 each. Subjects covered in 
the Proceedings are: 


Development and Use of Nat- 
ural and Mineral Resources of 
Lake Superior District—1951. 
Development and Use of Nat- 
ural and Mineral Resources of 
Lake Superior District—1952. 
Explosives, Blasting, and Prob- 
lems of Iron Ore Fiotation— 
1953. 

Planning, Design, and Imple- 
mentation of Large Extractive 
Ventures—1954. 

Application of Aerial Surveys 
to Minine Engineering Prob- 
lems, Soil Mechanics, and Lake 
Suverior Iron Mining—1955. 
Sintering. Pelletizing and Nod- 
ulizine—1957. 

Scrubbing, Screening, and 
Stockviline—1958. 
Instrnmentation and Controls 
in Mining and Beneficiation— 
1959. 

Lake Suverior Iron Ores and 
the American Economy—1960. 


The Mining Journal Annual Review, 
1960 Edition, The Mining Journal 
Ltd., 15 Wilson St., Moorgate, Lon- 
don EC2, England, 350 pp., $3 (21/), 
1960—This volume reports on the 
progress of mining throughout the 
world in both a technical and eco- 
nomic context. All recent develop- 


ments in mineral exploration, min- 
ing, ore treatment, and refining are 
covered. It surveys the economic 
position of each metal, and the whole 
mining industry country by country, 


in the light of the latest trends. Of | 


interest to mining investors are the 
progress reports of more than 150 


of the principal mining companies | 


in the Commonwealth. 


Microscopic Sedimentary Petro- 
graphy, by Albert V. Carozzi, John 
Wiley & Sons Inc., 485 pp., $11.50, 
1960—This book presents ideal de- 
scriptions of sedimentary rock-types 
as an approach to petrographic char- 
acteristics of a rock-type. An ideal 
description summarizes the most 
common appearances of a given 
rock-type and those variations which 
have broad significance. This de- 
scription presents the reader with 
those essential features which are 
indispensable for a correct micro- 
scopic determination of a rock-type. 
In practice, the investigator will 
quickly and easily find enough sim- 
ilarities between the case he is 
studying and the ideal description to 
relate the one to the other. e e e 


Rock Deformation, Memoir 79, by 
David Griggs and John Handin, Geo- 
logical Soc. of America, 419 W. 117th 
St., New York 27, N. Y., 382 pp., 
$12, 1960—This volume contains 13 


papers presented at a symposium on | 


rock deformation, held at the Insti- 
tute of Geophysics at UCLA, by 
theoretical and experimental leaders 
in the field. Gives results of recent 
work in experimental deformation 


and includes new theoretical contri- 


butions. e e e 


FBI Register of British Manufac- 


turers, 1960, 32nd edition, Federa- 


tion of British Industries, 21 Tothill | 


St, Westminster, London W.C.2, 


England, 1164 pp., $5.88 (42s), 1959. | 


—A comprehensive and accurate 


guide to a substantial cross section | 


of British industry, with lists of the 
products and services of over 7000 


member firms under more than 5000 


alphabetical headings. 


Elements of Ion Exchange by Robert | 


Kunin, Reinhold Publishing Corp., 
164 pp., $5.75, 1960.—Specifically 
written for those with little or no 
theoretical background in physics, 
this book provides a basic view of 
ion-exchange technology for execu- 
tives, operating personnel, chemists, 
engineers, agronomists, and nuclear 
researchers. Most of the text is de- 
voted to the fundamental theory of 
ion exchange—the nature of the 
materials involved, their structure, 
the techniques of testing and evalu- 
ation, and both general and specific 
principles of their application. Ion 
exchange engineering and design 
practice is also presented in a brief 
chapter. © @ @ 
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VALVES 


RUBBER, NEOPRENE 
for Corrosion and Abrasion 
1 to 14” inside diameter. 
Pressures to 150 psi. 
Temperatures to 200° F. 


Patented “hinged” 
sleeve. Recesses serve 
as “hinges” during 
compression; reduce 
strain and permit 
tight closing. 
®@ Cannot leak or stick. 
@ No working ports 
in contact with pulp 


or liquid; no 
packing glands. 


Unobstructed flow eliminates 
high friction loss. 


Remote control available. 


Can be equipped for automatic 
regulation. 


Seal eseure perfect 
seal. 


See Booth 302, 
American Mining Congress 
Las Vegas meeting, 
October, 
for latest 
advancement in valve 
automation. 


3800 RACE STREET + DENVER, COLORADO 
OFFICES AND AGENTS IN PRINCIPAL CITIES 


| MINE AND SMELTER SUPPLY CO. 


SEPTEMBER 1960, MINING ENGINEERING—963 


4 
‘ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
— 
| 
| | | 


Shown here are four Hardinge 9-3-6-8 Tricone Mills grinding sulfide copper 
ores and mixed ores in a concentrating plant in the Belgian Congo, Africa. 


CORRECT BALL SEGREGATION 


in the 


MILLS 


Highest grinding efficiency and lowest 
ball and lining wear are common to mills 
with a correctly segregated ball charge. 
The Hardinge Tricone Mill is the only 
mill providing these essentials to low cost 
operation without the use of special lin- 
ings or internal devices, which are sub- 
ject to wear and are effective through 
only a part of their wearing life. 

The Tricone also occupies less floor space 
for its grinding volume than any other 
ball mill built. 


Shop view of a 1014’ Tricone with 9 long 
tapered shell. 


Every ball in the Hardinge Tricone Mill 
“minds its own business!” 


Complete specifications upon 
request. Bulletin AH-414—2 


HARDINGE 


COMPANY, INCORPORATED 
Office and Works». 240 Arch St, York, Po. 


c 


““Hardinge Equipment—Built Better to Last Longer.” 
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CANADA 


Government Publications 


Publications Office 
Mines Branch 
Dept. of Mines = Technical Surveys 
Ottawa, Canada 


Research Report . Ba Voltaic Cells in Fused 
Salts, Part 2, 25¢, 

Research Report 7 yo Effects of Pres- 
sure on Consumable Electrode Arc Melting, 
25¢, 1958. 

Research Report ." 5. Voltaic Cells in Fused 
Salts, Part 4, 25¢, 

Research Report Recovery of Uranium 
from an Acid Leach Liquor, Using an Anion 
Exchange Resin and Sodium Corbonate and 
Bicarbonate as Eluting Agents, 25¢, 1959. 
Research Re ~@~ R 43, Some Analytical Ap- 
plications of Solvent Extraction from Sul- 
phate Solution with Long Chain Alkyl 
Amines, 25¢ 1959. 

Research Report R 46, A Graphical Deter- 
mination of Uranium and Thorium in 
from Their Gamma-Ray Specta, 25¢, 1959. 
Technical Bulletin TB 1, 
Eastern Canadian Coal in Thin Fires 
Spreader-Fired Air-Cooled Oscillating — 
25¢, 1959. 

Technical Bulletin TB 6, Relationship of 
Various Factors to the Quality of Coked 
Briquets Made from a = Coking 
Coals and Inert Material, 25¢, 1 

Technical Bulletin TB 9, Bri a Coal 
with Binders and cre valuation of 
Briquet Tests, 25¢, 

Technical Bulletin 10, A Laboratory 
Study of the Binderless Briquetting of 
Western Canadian Coals, 25¢, 1959. 

Technical Bulletin TB 11, A Viscomter for 
Mineral Suspensions, 25¢, 1959. 

Technical Bulletin, TB 12, Radioactive Mark- 
ing of Steel Balls for Grinding Tests, 25¢, 
1959. 

Infermation Circular The Canadian 
Gypsum Industry, 25¢, 

Metallurgical Works hy Nonferrous 
and Precious Metals, Operators List 1, Part 


Information Bulletin MR «4, A 
Survey of the Uranium Industry in Canada, 
50¢, 1959. 
Mineral Information Bulletin MR 35, A 
survey of the Petroleum Industry in Canada, 
1957 and 1958, 50¢, 1959. 


Queen’s Printer 
anado 


Production of Canada’s Leading Minerals, 

August, No. 26-007, 10¢, 1959. 

Products Made From Canadian Clays, August, 

No. 44-005, 10¢, 1959. 

Iron Ore, September, No. 26-005, 10¢, 1959. 

an Mining Industry, 1958, No. 26-206, $1, 
9. 

Concrete Products, September, No. 44-002, 

10¢, 1959. 

Cement, September, No. 44-001, 10¢, 1959. 

Coal & Coke Statistics, August, No. 45-002, 

20¢, 1959. 

Copper & eo Production, September, No. 

26-003, 10¢, 

Gold Sreaeetion September, No. 26-004, 10¢, 

1959. 

Silver, Lead & Zine Producti September, 

No. 26-008, 10¢, 1959. 

Preliminary Report On Production, Oc- 

tober, No. 26-002, 10¢, 1 

Smelting 1958, No. 


41-214, 50¢, 1 
Manitoba 


Dept. of Mines & Natural Resources 
Winnipeg, Canada 


Bibliography of Geology of the Pre-Cambrian 
Area of Manitoba, Publication 57-3, gratis, 
1959. 

Bibliography of Geology, Paleontology, In- 
dustrial Minerals, and Fuels in the Post-Cam- 
brian Regions of Manitoba 1950 te 1957, Pub- 
lication 57-4, gratis, 1959. 
Gypsum-Anhydrite Deposits of Manitoba, 
Publication 58-2, gratis, 1959. 


Ontario 


Publications Office 
Dept. of Mines 
Toronto, Canada 


Ontario—An Expanding Mining Empire, An- 
nual Report of the Department, 1959, gratis, 
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® TORONTO 

| SALT LAKE CITY 

SAN FRANCISCO 


Gardner-Denver GD10 mine car loader 


Crowd in and muck out faster— 
Gardner-Denver Mine Car Loaders 


POWERFUL—unmatched for speed—exclusive ful- 
crum design coupled with powerful dipper motors 
assures fast, full loading. 

FAST—exclusive fulcrum design provides faster 
dumping . . . helps fill longer cars quickly. Wide 
cleanup range. 

HUGS THE TRACK —low center of gravity and high 
flange wheels for maximum stability, safety. 


RUGGED DEPENDABILITY —loader parts are preci- 


sion-built. Gears and bearings are sealed in, run in oil. 
Minimum maintenance. 


EASY TO RUN—safe, easy-to-use controls give in- 
stantaneous command of machine at all times . . . can 
be mounted on either side, by miner, for right- or left- 
hand operation. 


Gardner-Denver has a mine car loader to meet your 
capacity and headroom requirements . . . ask your 
Gardner-Denver mining specialist for details. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Since 


Gardner-Denver Company, Quincy, Illinois 
International Division, 233 Broadway, New York 7, New York 


In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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When you need com- 

petent hands to de- 

liver a core... to 

mine some ore... or 

a tunnel to bore... 

choose Boyles Bros. 

65 years of dependable 

drilling for the mining and 

construction industries 

CORE DRILLING 

* EXPLORATION and 
DEVELOPMENT 

SHAFT SINKING 

* ROCK BREAKING 

GROUTING 

MINING and QUARRYING 

TUNNEL DRIVING 

¢ MINE PLANT DESIGN 
and FABRICATION 


eumatic 
DIAMOND DRILLS AND EQUIPMENT 
Write rr full Sates 


GENERAL OFFICES: 
Salt Lake City, Utah HUnter 7-7595 
BRANCHES: 

Phoenix, Arizona CRestwood 4-533] 
Sacramento, California. .1Vanhoe 3-5221 
Denver, Colorado ALpine 5-9244 
St. Louis, Missouri Plateau 2-2544 
Reno, Nevada FAirview 9-0732 
Spokane, Washington... .WAlnut 4-2614 
Alaska... . Contact Salt Lake City Office 
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Geology of the Saganash Lake-Wakusimi 
River Area, gratis, 1960. 

Ground Geophysical Balmer Town- 
ship, uncolored print, $1, 

Geological Map 1960 of Methven Township, 
gratis, 1960. 

Preliminary Geological Map of Nairn and 
Lerne Townships, uncolo print, $1, 1960. 
Preliminary Geological Map of Porter and 
Baldwin Townships, uncolored print, $1, 1960. 
Aeromagnetic Map of Nikip Lake, 899G, 25¢, 


960. 

Aeromagnetic Map of Windige Lake, 898G, 
25¢, 1960. 

Aeromagnetic Map of Shinbone Lake, 897G, 
25¢, 1960. 

Seat Map of McCauley Lake, 896G, 
Aeromagnetic Map of Whitestone Lake, 895G, 
25¢, 1960. 

Map of Cat Lake, 894G, 25¢, 
Siccmagnetie Map of Zion Lake, 893G, 25¢, 
Acromagneti Map of Wesleyan Lake, 892G, 

1 

serene Map of Otatakan Lake, 891G, 
Aeromagnetic Map of Anenimus River, 890G, 
25¢, 1960. 


ABSTRACTS 


Controlling Fires in Mines with High-Expan- 
sion Foam by John Nagy, Edwin M. Murphy, 
and Donald W. Mitcheli—By use of proper 
techniques, enough water can be carried by 
foam to control fires of moderate intensity. 
The proper techniques and necessary equip- 
ment are discussed, and general consider- 
ations for applying the method in mines are 
reviewed. Ref. (Mintnc Encineerinc, Septem- 
ber 1960) p. 993. 

The Bowers-Campbell Mine by Larry G. 
Hayes—Development of the Bowers-Campbell 
zinc deposit, located in the Shenandoah Val- 
ley in bi we was commenced in 1956 by 
Tri-State Zinc Co. The occurrence of Pb-Zn 
mineralization in this area has been known 
for many years, but the first serious explora- 
tion program was initiated in 1951 by 
company’s geologic staff. The orebody fea- 
tures an unusual spiral-shaped access-haul- 
age adit admirably suited to this deposit, 
Ore is mined by open-stoping utilizing the 
basic room-and-pillar method. Ref. (Minine 
Encrineerinc, September 1960) p. 997. 


The Digital Computer—Applications in Min- 
ing and Process Control by Peter B. Nalle 
and Leroy W. Weeks—The rapid growth of 
the modern electronic computer industry has 
been one of the great phenomena of Ameri- 
can business, if not of our entire economy, 
during the last 15 years. As in other indus- 
tras, computers are becoming more common 
in the field of mining. For those interested in 
the possibilities of computer analysis and 
control the question is, “Where can a com- 
puter system be of use in my mining opera- 
tion today?” Some ideas of such applications 
are given in the article, as well as a specific 
example of computer control at the Riverside 
Cement Co. Ref. (Mininc ENGINEERING, Sep- 
tember 1960) p. 1001. 


Data Processing by Machine—Asset at the 
Mine Site by George S. Koch, Jr. and Rich- 
ard F. Link—Mine processing of data has 
been successfully applied to one specific 
phase at two hard-rock mining operations in 
Mexico. The speed, efficiency, and adapt- 
ability of such machines can be of assistance 
in modernizing similar operations elsewhere. 
This article presents a case history of the 
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operation at the two mines. Ref. (Mrninc 
ENGINEERING, September 1960) p. 1005. 
Engineers Joint Council Mission to Russia— 
A report on results of a tour of Russian in- 
stitutions. Ref. (Mintnc Septem- 
ber 1960) p. 1 

Automatic Thickener Control at Marmora by 
W. M. Aubrey—At this operation the pellet 
plant demand and the concentrator are not 
usually equal. To counter this problem, surge 
capacity in the form of storage pits in com- 
bination with a 30-ft diam thickener has 
been provided between the concentrator and 
the pellet plant. Two sets of controls have 
been installed on this thickener, one con- 
trolling the feed to the thickener and the 
other, the underflow remcved from the 
thickener. The article gives a detailed de- 
scription of the thickener control and its 
operation. Ref. (Mining Encineerinc, Sep- 
tember 1960) p. 1009 

Bucket Wheels in Germany by Guenther Lin- 
den—A series of interesting photographs of 
large and small bucket wheels. The four ele- 
ments of bucket wheel excavation and trans- 
portation of material from open pit to dump- 
ing area are also shown. Ref. Muvinc Enar- 
NEERING, September 1960) p. 1013. 


SME Meeting Papers: The following ab- 
stracts of papers presented at SME meet- 
ings are given for your 
— of these papers are not avail- 


of Photogrammetric Mappin and 
Phote Interpretation by Leona 
—Photogrammetry, the science of i 
the earth's surface from precision stereo- 
scopic aerial photos and of deducing infor- 
mation from photos of an area, is constantly 
expanding its usefulness. Photogeology and 
other forms of photo interpretation detect 
and evaluate ormation from subtle 
evidence not visible to earth-bound men. 
Landforms, vegetative soil evidence, drainage 
patterns, lineament and fracture evidence 
show up on photos or assemblies of them. 
Much needs to be done in the Pacific North- 
west, Alaska, and other western areas. Ex- 
amples of the type of work helpful to this 
group are stero-templets and other control 
extension methods for mapping, soil studies 
and classification, evaluation of landforms 
and other evidence for mineral and petro- 
leum potential, uses of color photography in 
geology, and numerous other mappi and 
interpretation procedures. AIME-ASM 
acific Northwest Metals and Con- 
ference, Portland, Ore., April 1960. 
Research at Pacific Power & Light Company 
in the Natural Resource Field of the North- 
west by James B. Ward—Pacific Power & 
Light Co. shares with the AIME a vital 
interest in the development and growth of 
the metals and minerals industry in the 
Pacific Northwest. In the face of the ever- 
increasing pace and rapidly expanding scope 
of advances in science and technology, Pacific 
Power early last summer established a new 
research department for the purpose 
evaluating these technological developments 
in terms of the company’s tion and 
for the purpose also of fostering beneficial 
development of resources and potentials 
existing throughout its service area. The 
research effort is being implemented in the 
form of an interdisciplinary team of special- 
ists in various fiel with the intent of 
utilizing laboratory facilities and additional 
brainpower of universities, research institutes, 
and similar resources to carry out the various 
projects selected for attention. 

At present, work is in progress in fisheries 

research, studies of nuclear power, and in- 
vestigations of coal and other mineral re- 
sources. AIME-ASM Pacific Northwest Metals 
and Minerals Conference, Portland, Ore., 
April 1960. 
Recent Developments in the Mining Laws by 
Irving Ra o mining laws—Public Law 
585 of Aug. 13, 1954, and Public Law 167 of 
July 23, 1955—are reviewed. These acts were 
hailed by their sponsors as a great social 
advance and as a liberalization in the use 
of the public domain. But fundamentally 
these laws, particularly Public Law 167, are 
but another step toward retention of govern- 
mental ownership, control, and operation of 
the public lands. Their administration will 
inevitably result in fewer and smaller addi- 
tions to private ownership, and in more and 
more totalitarian or communal land owner- 
ship in this country. Secondly, these laws 
have the defects of vagueness, which makes 
for finality in administrative as opposed to 
impartial judicial determinations. Such 
phrases as “common verieties’ and “vege- 
tative surface resources” in Public Law 167 
lend themselves to such varied interpretation 
as to elude judicial control, and in effect 
make government administrative officials 
final arbiters and practically sole controllers 
of the mineral resources of the ublic 
domain. AIME-ASM Pacific Northwest Metals 
and Minerals Conference, Portland, Ore., 
April 1960. 
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Immediate delivery on USS 


Grinding Balls ir an emergency, or your 
need requires, your order for USS Grinding Balls 
can be processed and shipped in a matter of hours. 
A complete stock program assures a full range of 
sizes, 4” to 4”, in USS Carbon-Manganese and 
USS Alloy Steels. There are many good reasons for 
buying USS Grinding Balls among which are: Maxi- 
mum hardness combined with superior toughness. 
Deeper hardness penetration achieved by careful 
combination of chemical compositions and heat 
treatment. Uniform roundness from ball to ball, 
load to load, for less wear and superior performance. 
Do you have a delivery, 
2 performance, or selection 
problem? Call our nearest 


: Sales Office or United States 
, Steel, 525 William Penn 
% OF BALL VOLUME Place, Pittsburgh 30, Pa. 

USS is a registered trademark 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Stee!—San Francisco 


Tennessee Coa! & Iron—Fairfield, Alabama 
United States Stee! Export Company 
This mark tells you a product is made of modern Steel. United States Steel 


SEPTEMBER 1960, MINING ENGINEERING—967 


: 
; 
3 
3 « 
< ¢ 
= 


MANUFACTURERS NEWS 


/ / 
NEWS / EQUIPMENT Fg CATALOGS 


ITV 


Use of closed circuit television 
within the mining industry is grow- 
ing. Recently, the General Electric 
Co. developed a self-contained, sin- 
gle-unit transistorized camera de- 
signed to function at top efficiency 
under extreme conditions of vibra- 
tion and noise. Enclosed in a rugged, 


dust-tight housing, the “Vidicon” 
unit weighs 9 Ib, is 11% in. long 
with a 5%-in. diam. Reportedly very 
mobile, the unit operates on a power 
input of 18 watts, is protected from 
outside electrical interference, and 
does not require any ventilation. 
Circle No. 1. 


Coal Conveyor Belting 

The Thermoid Division of H. K. 
Porter Co. has designed a new con- 
veyor belting which is impregnated 
with Polyvinyl chloride to increase 
toughness and durability to the in- 
dividual strands. Called “Plasticoal” 
belt, it is specifically for use in un- 
derground coal mines. Composed of 
double nylon cords and cotton cords 
woven through the belt in both di- 
rections to insure greater strength 
and extra conveying surfaces, the 
belt features better material trac- 
tion, controlled belt stretch, and 
maximum resistance to abrasion, 
tearing, and rot due to moisture and 
mildew. Approved by the U.S. 
Bureau of Mines, the belting is 
lightweight and flexible for ease of 
handling. Circle No. 2. 


Rock Drill 


A compact push-feed rock drill 
which can be manipulated into any 
position by handle-grip controls has 
been introduced by Thor Power Tool 
Co. The Model 330 drill can be raised 
and lowered without requiring the 
operator to remove his hand from 
the handle grip. The unit is available 
with manual or power-retracted in- 
terchangeable feed legs. In addition, 
the drill can be locked in line with 
the feed leg for use as a stoper or 
for roof-bolting operations if desired. 
Circle No. 3. 
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Electrical Ground Detector 


The “Faultfinder,” a combination 
ground detector and fault finder 
capable of locating accidental 
grounds quickly without requiring 
the shutting down of operations, has 
been developed by the Parr Mfg. Co. 
The unit weighs only 18 lb and con- 
tains a cabinet, exploring cord and 
extension pole. Circle No. 4. 


Vibrating Screens 

The W.S. Tyler Co. has introduced 
a new line of vibrating screens de- 
signed for ruggedness and durability 
at an economical cost. Termed “Ty- 
Rocket” screens, they are supplied 
without a supporting base and are 
of modular design. Both factors con- 
tribute to the low initial cost without 
affecting the strength and quality 
standards. For screening coal, ores, 
limestone, sand and gravel, the Ty- 
Rocket will be available in standard 
sizes from 3x6 ft to 6x16 ft in one, 
two, or three decks. Circle No. 5. 


Underground Loader 


The Eimco Corp. has designed an 
underground loader to replace the 
Eimco 21 RockerShovel. Designated 
the “Eimco 24”, this unit incorporates 
the new replaceable rail design, in- 
volute rail thrust ends, improved 


bucket discharge and expanded 
range of discharge heights, greater 
bucket capacity, and increased dig- 
ging force with provision for digging 
below depth of rails. All existing 
Eimco 21’s can be converted to the 
new model. Circle No. 6. 


1960 


Internal Bunker Vibrators 

To maintain the free flow of ma- 
terials from wood, steel, or concrete 
bunkers, Syntron Co. has developed 
internal bunker vibrators. The unit 
consists of an _  electromechanical 
rotary vibratory mounted on top of 
a long steel strip and suspended in- 
side the bunker directly above the 


discharge opening. In operation, the 
vibrator causes the steel strip to 
undulate violently, breaking down 
any arched or plugged zones. The 
vibrator supports a 5-ft steel strip, 
18 to 24 in. wide, but added lengths 
of steel can extend the strip to a 
maximum of 50 ft. The unit operates 
on a 220 or 440-v, 3-phase, 60-cycle, 
a-c power. Circle No. 7. 


News & Notes 

Lake Shore, Inc., of Iron Mountain, 
Mich., will establish a wholly-owned 
Canadian subsidiary named Lake 
Shore Marine and Mining Co. Ltd., 
in Toronto. B. W. Reeve, president 
of Lake Shore, said the new com- 
pany plans to manufacture both 
mining and marine auxiliary equip- 
ment in Canada for Canadian mar- 
kets .... Swecomez, S.A., a new 
Mexican company which will design 
and manufacture heat exchangers, 
pressure vessels, and other related 
equipment for the Mexican process 
industries, has announced the formal 
opening of its new $2 million plant 
in Guadalajara. Minority interest in 
this firm is held by The Anaconda 
Co. and the Southwestern Engineer- 
ing Co. .... American Potash & 
Chemical Corp. has announced its 
plans for building a $5 million elec- 
trolytic manganese metal manufac- 
turing plant at Aberdeen, Miss. In- 
itial plant capacity is slated to be 10 
million lb per year... . The Geo- 
physical Instrument Co., formerly a 
division of Georator Corp., is now a 
separate corporation. Its offices, lab- 
oratory, and manufacturing facili- 
ties will remain in Manassas, Va. 
Joy Mfg. Co. has purchased the as- 
sets of Compton Inc. of Clarksburg, 
W. Va., manufacturers of earth and 
coal augurs. 
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(21) CRUSHERS: The Pennsylvania 
Crusher Div. of Bath Iron Works 
Corp., recently issued bulletin 4020 
describing the complete line of 
crushers available from the com- 
pany. This 16-page booklet illus- 
trates and briefly describes each 
type of crusher in the Pennsylvania 
line, and indicates typical applica- 
tions. It serves as a good guide to 
preliminary crusher selection and 
is a guide to more detailed bulle- 
tins on specific crushers. 


(22) HARD ROCK DRILL: Gardner- 
Denver Co, recently issued a single 
page bulletin, 6-6ee, describing its 
Mole-Dril model AM4A which is 
attached directly to a drill pipe in 
place of the conventional rotary bit. 
It is designed for hard rock drilling 
in the construction, quarry, and 
mining industries. 

(23) LIQUID-SOLIDS SEPARA- 
TION: Catalog FP-1003 recently re- 
leased by The Eimco Corp. describes 
the company’s complete line of li- 
quid-solids separation equipment for 
chemical and metallurgical process- 
ing. This four-page catalog contains 
brief descriptions and pictures of 
all Eimco equipment for vacuum 
and pressure filtration, for sedimen- 
tation and flotation clarification, and 
for water and trade wastes treat- 
ment. 


(24) MATERIAL CRUSHING 
MANUAL: The Pennsylvania 
Crusher Div. of Bath Iron Works 
Corp. recently. issued a new edition 
of its “Handbook of Crushing”. This 
40-page book has been prepared to 
provide a better understanding of 
the entire subject of mechanical size 
reduction. The various reduction 
methods—impact, attrition, shear, 
and pressure—are described and dis- 
cussed, as are the many kinds of 
crushing equipment. The various 
factors to be considered in selecting 
crushing methods for particular ap- 
plications and materials are also 
covered. The book is supplemented 
by diagrams and charts. 


mail this 
post card for more 
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(25) SHAFT MUCKER: An illus- 
trated four-page leaflet from Shaft 
& Development Machines Inc. de- 
scribes two air-powered Cryderman 
shaft muckers for vertical and in- 
cline shaft mucking. A table of spe- 
cifications on each machine is in- 
cluded in the brochure. 


(26) DRUM HOISTS: Catalog AC 
6002, a 20-page booklet from Vulcan 
Iron Works Co., illustrates and de- 
scribes a wide variety of Vulcan- 
Denver mine and utility hoists. The 
special uses of specific models are 
listed with tables of specifications. 


(27) SCREW WASHERS: Technical 
bulletin SW-80 issued by McLana- 
han & Stone Corp. describes a new 
series of single and double screw 
washers. Significant design refine- 
ments include improved direct drive, 
more efficient control of fines, and 
modified rear gudgeon construction. 
Construction and design data, ca- 
pacities, and dimensional drawings 
of the new screw washers are in- 
cluded in this eight-page bulletin. 


(28) NONMETALLIC MINING 
EQUIPMENT: Equipment designed 
to increase automation in the non- 
metallic mining and manufacturing 
industry is the subject of the four- 
page bulletin G-11 issued by Fuller 
Co. The booklet summarizes the ca- 
pabilities of ten different types of 
mining and processing equipment 
made by the company, and accom- 
panying each description is the num- 
ber of a special product bulletin 
which discusses the equipment in 
greater detail. These supplementary 
bulletins are available from the 


Mining Engineering 


Price Data 


29 West 39th St. 
Not good after December 15, 1960 
More Information oO 


Free Literature O 


(29) AUTOMATIC SAMPLER: 
Hardinge Co. Inc. has issued a re- 
vised eight-page catalog (No. 47-A) 
describing its re-designed automatic 
sampler. Photos and diagrams illus- 
trate in detail the new operating 
mechanism of the sampler and typi- 
cal arrangements for both wet and 
dry processes. Dimensions and parts 
identification, parts list, and sampl- 
ing formulas are included. The 
sampler takes periodic cuts from a 
stream of moving material, wet or 
dry, at any stage in the continuous 
flow process. 


(30) VIBRATING FEEDERS: Folder 
2770, a six-page leaflet issued by 
Link-Belt Co., describes the com- 
pany’s new Straightline vibrating 
feeders which incorporate a new 
principle of vibration for high-ca- 
pacity, controlled feeding of heavy 
and highly abrasive bulk materials. 
These materials include iron and 
nonferrous ores, coal, rock, slag, 
shale, clinker, gravel, and foundry 
sand. The booklet is illustrated and 
contains a specification table. 


(31) CRUSHER: Nordberg Mfg. Co. 
has released a four-page bulletin 
which describes its full range of 
Symons Primary Gyratory Crushers. 
Charts, graphs, and photographs are 
used to show important design fea- 
tures, selection data, dimensions, 
screen analysis, capacities, and op- 
erating data. A single set of draw- 
ings plus a simple size chart with 
critical dimensions are included. 


(32) CRAWLER TRACTORS: The 
Eimco 103 Crawler-Tractor line is 
well-described in bulletin L-1097 
from The Eimco Corp. The features 
and advantages of the “103” series 
are discussed, and the specifications 
of each member of this line are pre- 
sented. In addition to the large 
amount of detail supplied, the 30- 
page booklet also includes photo- 
graphs and engineering drawings of 
each unit plus several cut-away 
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(33) CONTINUOUS PROCESSING: 
A new revision of the 16-page bro- 
chure entitled “Continuous Process- 
ing” (bulletin No. 7004) illustrates 
and lists the distinguishing charac- 
teristics and applications of 55 types 
of continuous processing equipment 
manufactured by Dorr-Oliver Inc. 
Pilot plant equipment in also de- 
scribed, with special emphasis on 
classification, centrifuging, filtration, 
and fluidization. 

(34) TRAXCAVATOR: Caterpiller 
Tractor Co. has issued a two-color 
eight-page booklet describing its 
model 977H Traxcavator. Features of 
new unit include a turbocharged en- 
gine, a new power shift transmission 
coupled with a speed range selector 
to give four speeds forward or re- 
verse, a new dry-type air cleaner, 
and a hydraulic system producing 27 
pet greater pry-out force than ear- 
lier models. 


(35) METAL FLOORING AND 
STAIR TREAD: Steel and aluminum 
flooring and stair tread are the sub- 
jects of bulletin 50-9 from Joseph 
T. Ryerson & Son Inc. This 12-page 
illustrated brochure covers both 
solid and open type flooring and 
tread in a number of patterns and 
openings and in material with slip- 
resistant surface. Plate and panel 
sizes, strength data, plus design, spe- 
cification and installation informa- 
tion are also supplied. 


(36) TRANSITE UNDERDRAIN 
PIPE: A four-page folder recently 
published by Johns-Manville Co., de- 
scribes the use of Transite Under- 
drain Pipe in sub-surface drainage 
systems for highways, airports, flood 
control projects, plant sites, and 
similar projects. Photos, diagrams, 
and tables are used to illustrate in- 
stallation and assembly of the pipes; 
determination of hole sizes, distance 
between holes and method of per- 
foration for the various sizes of 
pipe; and the minimum crushing 
strengths of the pipes. 


(37) PROJECT ENGINEERING 
SERVICES: A _ handsomely illus- 
trated 12-page brochure, bulletin No. 
8010 recently issued by Dorr-Oliver 
Inc., describes the company’s ser- 
vices in the development of com- 
plete plants in locations around the 
world. These services include labor- 
atory testing, pilot plant demonstra- 
tion, flowsheet preparation and en- 
gineering studies, cost estimates, 
plant design and specifications, pur- 
chase of equipment, supply of com- 
plete plants, erection and construc- 
tion, supervision of initial operation, 
and training of plant personnel. 


(38) FEEDERS AND ROTARY 
VALVES: Fuller Co. has recently 
issued bulletin F-5A which describes 
and illustrates its complete line of 
roll and vane-type feeders and ro- 
tary valves. The feeders are designed 
to handle dry pulverized and granu- 
lar materials. The bulletin includes 
photographs and drawings of the 
feeders as well as five tables with 
key dimension and capacity figures 
for each unit. 


(39) CONDULETS: A 20-page bro- 
chure entitled “Condulets for Cor- 
rosive Locations” has been reissued 
by Crouse-Hinds Co. as bulletin 
2699. Corrosive substances are listed 
in tabular form with appropriate 
corrosion-resistant metals and fin- 
ishes used in Crouse-Hinds condu- 
lets. The booklet also contains brief 
descriptions of the metals and fin- 
ishes, and includes listings of “Plast- 
A-Coat” condulets for hazardous and 
non-hazardous locations. 


(40) SCREW CONVEYOR DRIVE: 
Link-Belt’s new standard double re- 
duction shaft-mounted speed reducer 
dyive for direct application to screw 
conveyors is the subject of the four- 
page bulletin 2718. This speed re- 
ducer is available in six sizes with 
ratios of 15:1, 20:1, and 24:1 for mo- 
tors up to 30 hp. The folder lists the 
sizes available in relation to screw 
diameters and gives selection data. 


BUSINESS REPLY MAIL 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


—POSTAGE WILL BE PAID BY— 


MINING ENGINEERING 


29 WEST 39th STREET 
NEW YORK 18, N. Y. 


(41) GAS MASKS: An industrial gas 
mask canister selector-table, listing 
the 62 most common industrial gas 
and vapor hazards, is included in 
the latest flyer from Willson Pro- 
ducts Div. of Ray-O-Vac Co., manu- 
facturers of respiratory protection 
equipment. Opposite each hazard 
are listed the recommended canister, 
a color guide, and U.S. Bureau of 
Mines approval where applicable. 
The flyer shows the full line of res- 
piratory equipment including lens 
properties, canister numbers and 
sizes, laboratory approvals, sizing, 
fitting, and product descriptions. In- 
dividual components and carrying 
cases are illustrated and explained. 


(42) RECIPROCATING PUMPS: 
Complete information on its 25 to 
2400 hp direct flow pumps is con- 
tained in bulletin 100 from the Al- 
drich Pump Co. Featured in this 
four-page, two-color folder are the 
Aldrich triplex, quintuplex, septup- 
lex, and nonuplex reciprocating 
pumps. Also described is the Aldrich- 
Groff “Power-Savr” pump. Designed 
for quick reference by engineers, 
production, and management per- 
sonnel, this condensed catalog in- 
cludes design and material speci- 
fications, dimension tables, and a 
pump selection chart for the com- 
plete Aldrich line. 


(43) ENGINES: Pamphlet CR-764-K 
issued by International Harvester 
Co. describes 27 diesel and carbu- 
reted engines now available from 
the company. This three-color bro- 
chure illustrates each engine and in- 
cludes specification tables for both 
the diesels and the carbureted mod- 
els. The engines weigh from 279 lb 
to 6,045 lb with hp-ratings ranging 
from 16.4 to 385. 


(44) POWER SHOVEL: A 12-page 
catalog frcm The Thew Shovel Co. 
describes the l-yd crawler-mounted 
Lorain model 50. The two-color 
booklet gives details of the machine’s 
construction and job applications. 
It is designed for use as shovel, crane, 
hoe, clamshell, or dragline. 


(45) ONTARIO MINING HISTORY: 
The fourth edition of “Ontario’s Min- 
eral Heritage”, a synopsized story 
of the development of the mining 
industry in that Canadian province, 
is now available. Of popular interest, 
the 28-page booklet is completely 
up-to-date, and it is profusely illus- 
trated and supplemented by graphs 
and maps. The booklet contains much 
general information and will serve 
as a useful reference to this area. 
If interested, write directly to the 
Ontario Department of Mines, 
Parliament Building, Toronto. 
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engine — other refinements assure top easier servicing, ite 


Important changes make up the new Series C No. 14 
Motor Grader—big improvements throughout to 
give you better performance, long life and serv- 
icing ease: 


NEW COMPACT 150 HP ENGINE § The short, rigid 
block and stress-relieved crankshaft give greater 
strength and shock resistance. New cylinder head de- 
sign resists distortion yet has superior cooling char- 
acteristics. Large water pump with cast-iron impeller, 
ceramic seal face, and carbon type seal combined with 
a 20 per cent increase in radiator capacity improves 
cooling, lengthens life. 


STARTING ENGINE All-weather starting with 


this new two-cylinder vertical gasoline engine is as- 
sured. Replacing the horizontal engine, this design 
features aluminum pistons and overhead valves for 
improved performance. Bore is 2.38”, stroke is 2.38”, 
and compression ratio is 8:1. Over-running clutch in 
starter pinion prevents damage to starter engine when 
diesel starts, a year-round starting plus. 


SERVICING EASE An advanced fuel system is 


designed for easier servicing and more efficient oper- 
ation. Compact fuel injection pumps with barrel and 
plunger assemblies enclosed in housing help reduce 
wear, lengthen service life. 


Plus all the features that made the No. 14B the most 
versatile motor grader in the “big machine” field... 
EXCLUSIVE — provides up to 2000 hours of 


service without adjustment, equal to about a year of 
“adjustment-free” operation. 


DRY-TYPE AiR CLEANER —removes 99.8 per cent of all 


dirt from intake air. Can be serviced in five minutes. 


MECHANICAL CONTROIS)— provide easy engagement. 


“Anti-creep” lock makes blade stay put under load. 


FULL VISIBILITY — operator has unobstructed view of 


job even while seated. 


Now, all Cat Motor Graders feature the compact 
engine. Like the new No. 14C, the 85 HP No. 112E, 
the 100 HP No. 112F, and the 115 HP No. 12E are all 
designed to give you the highest production at the low- 
est possible cost. Your Caterpillar Dealer can give 
you the facts and figures. He can prove it both on 
paper and on your job. Call him today. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


A 2000-hp Twinducer drive mill conserves up to 16 feet of space compared to other trunnion drive designs. 


Twinducer drive saves on space and wear... 


divides mill loads electrically 


Another Allis-Chalmers first — Twinducer drive mill 
— creates new space savings, new long-range operating 
and maintenance economies. 

Dynamic electrical load distribution is accomplished 
through rotor shift of one of the two motors. Once the 
load is balanced and the rotor locked in place, there is 
no need for further adjustment. No need for a floating 
gear or pinion, either, since electrical, not mechanical, 
balancing is employed with Twinducer drive. 

Gears and pinions experience less wear because they 
are fixed. Wear is further reduced because the gear 
train runs in a filtered oil bath, promoting longer gear 
life through both splash and flood lubrication. 
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Twinducer drive efficiently harnesses the power of 
two synchronous motors located on the mili side of the 
drive. This unique, compact arrangement reduces drive 
dimensions drastically . . . as much as 16 feet on a 
2000-hp drive. 

Twinducer drive promotes better housekeeping, too. 
No lubricant leakage because the system is enclosed. 
No oversized foundations, no pits to collect waste ma- 
terials and dirt. 

Ask your A-C representative about the outstanding 
features of Twinducer drive mills. Allis-Chalmers, 
Industrial Equipment Division, Milwaukee 1, Wis. 
Twinducer is an Allis-Chalmers trademark. A-1365 
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PERCENT LIQUID HYDROCARBON IN AMMONIUM NITRATE 


As this graph shows, blast output is closely related to the blast energy cannot be released. Spencer N-IV has a spe- 


amount of fuel oil absorbed by the 
is too dense, too little fuel oil is absorbed and 


solid material. If it 
optimum 


cial structure which allows it to absorb fuel oil more 
evenly and completely and release greater blast energy. 


Why Spencer N-IV And Fuel Oil Deliver Greater 
Blast Output Than Higher Density Materials: 


Because it soaks up fuel oil better, Spencer N-IV gives 
more blast energy than higher density, non-absorbent material 


p° higher density materials really 
produce more blast energy? No, 
say blasting experts. 


Actually, the opposite is true. 
When higher density material is 
used, the net result is really lower 
blast output. According to Military 
Explosive, published by the Depart- 
ment of the Army: 


“The sensitivity of ammo- 
nium nitrate to initiation de- 
creases with increase in load- 
ing density. If the density 
exceeds 0.9 charges of 1 to 3 
pounds cannot be detonated 
completely by large booster 
charges, and larger quantities 
cannot be detonated com- 
pletely at densities greater 
than 1.1.” 


The reasons for this are clear. 
When a higher density, non-absorb- 
ent material is used, the outer layer 
of the particle is coated with too 
much fuel oil. This retards the effi- 
ciency of the explosion when the 
blast begins. 


In addition, the inner layers of 
the higher density material don’t 
get enough fuel oil. The mixture is 
too lean so that maximum blast 
energy cannot be released. 


According to extensive research 
investigations, Spencer N-IV, when 
mixed with the recommended 6% 
fuel oil, delivers 20% to 25% more 
blast energy than equal charges of 
other solid ammonium nitrate-fuel 
oil mixtures. There are two main 
reasons for this: 


1. Lower density which pro- 
vides greater ease of detona- 
tion. 


2. Special prill structure which 
allows fuel oil to be absorbed 
more evenly. 


Many other prilled ammonium 
nitrates have coatings of diatoma- 
ceous earth. This coating tends to 
absorb more fuel oil on the outside 
of the particle. It reduces the dis- 
tribution of oil within the particle. 


Because Spencer N-IV has no 
diatomaceous earth coating, fuel oil 
can penetrate it more evenly. This 
results in a better fuel balance and 
much higher blast efficiency. 


Spencer Chemical Company 
403 Dwight Building 
Kansas City 5, Missouri 


| Please send me full details on 
Spencer N-IV as an ingredient in 
blasting. 


Name. 


Firm_ 


Address 


| 
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S-A Belt Conveyor Stackers stock-pile large quantities of 


ST AC K & ie S rik ore fast, efficiently and at lower cost per ton. Economy and 


dependability features are built into S-A Engineered Prod- 
handle ore storage ucts for ore handling systems. STEPHENS-ADAMSON Belt 


Conveyor Stackers are handling greater ore tonnages daily, 


operations at lower in many cases above and beyond the expectations of the 


design engineers, and with minimum “down time" main- 


ton eo tenance. From mine to storage and from reclaiming to ship- 
cost ss : ping, S-A Engineered Conveying Equipment is increasing 
tonnages handled and producing more profits per ton. 


S-A ENGINEERED 
CONVEYOR 
PRODUCTS FOR ORE 
HANDLING SYSTEMS 


S-A AMSCO FEEDERS S-A BELT CONVEYORS S-A LOADING SYSTEMS FOR SHIPS 
BULLETIN 255 REQUEST CATALOG DATA REQUEST CATALOG DATA 


REQUEST 


UTERATURE STEPHENS-ADAMSON MFG. CO. 


LISTED ENGINEERED BULK HAMDLING SYSTEMS 


ENGINEERING DIVISION 


GENERAL OFFICE & MAIN PLANT, 37 RIDGEWAY AVENUE, AURORA, ILLINOIS 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA © CLARKSDALE, MISSISSIPPI 
BELLEVILLE, ONTARIO 
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ABOVE 
SPEEDWALK PASSENGER CONVEYORS 


‘ 


FILT 
This 
30-Mile 


Circle 
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Uranium Processors Choose 
Eimco Filters 4 to 1! 


In Canada’s Elliot Lake uranium producing 
area there are 181 Eimco drum and disc filters 
installed for acid leach and yellow cake process- 
ing. Why this preference for Eimco? 


When mining men were trying new methods 
for uranium beneficiation, Eimco was able to 
offer, for their guidance, an unsurpassed backlog 
of past experience in building and applying filtra- 
tion equipment for ore dressing. 


Eimco’s research and development staff under- 
took exhaustive studies of equipment adaptations 
that would be needed for profitable recovery. 
Recommendations were pre-tested in Eimco’s 
modern laboratory and pilot plant before invest- 
ments in equipment were made. 


All Eimco equipment “proved out” right from 
the start. Eimco’s streamlined Hy-Flow valve, for 
example, was first introduced on uranium filters 
to cut vacuum loss. In a test in the Elliot Lake 
area, pressure drop across these valves proved 
to be negligible. 


The Eimco representative in your area can show 
to how Eimco engineering and equipment can 
eep tonnages up and costs down in your oper- 
ations. Call him, and write Eimco Filter Division 
for new Filters Bulletin F - 2049. Battery of 14-ft. diameter by 16-ft. Eimco filters 


in uranium acid leach beneficiation process 
EIMCO Exhibit Booth 401 aa 
SEE American Mining Congress Exposition 
Convention Center @ Los Vegas, Nev. 
October 10-13, 1960 


FILTER DIVISION 


RESEARCH AND DEVELOPMENT CENTER 
EXPORT OFFICE: 51 - 52 SOUTH STREET, NEW YORK, WN. Y. 30) SO. HICKS ROAD, PALATINE, ILLINOIS 


tad 
hee) 4 Six-foot diameter Eimco drum filter is one of bagi : 
many producing yellow cake in Elliot Lake area 
- 
ail 
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Proof from Jones & Laughlin! 
Ni-Hard liners keep their contour 


after grinding better than 2 million tons of ore 


Here’s photographic proof from the 
Benson Mine, New York Ore Division 
of Jones & Laughlin Steel Corporation 
in upstate New York. 


Ni-Hard liners keep their contour — 
resist abrasion — provide a slow, uni- 


form wear rate — are good to the last 
1, inch. 


You could never tell by looking at them, 
but these Ni-Hard* nickel-chromium- 
iron alloy shell liners have been grind- 
ing iron ore for more than 2 years. With 
better than 2 million tons of ore behind 
them, they’ve still got plenty of tonnage 
left in them! 


Used in J&L’s ball mills and rod mills 
—at the feed end as well as the discharge 
end—these Ni-Hard liners are delivering 
superior abrasion and wear resistance. 
They’re saving many thousands of hours 
of downtime, many thousands of dollars 
in repair and replacement. 


Try a set of Ni-Hard liners and see for 
yourself how the abrasion and wear re- 
sistance of Ni-Hard can increase your 


tonnage, can lower your costs. 

Our detailed 58-page booklet, “Engi- 
neering Properties and Applications of 
Ni-Hard” suggests many ways to put 
this versatile and long-lasting material 
to work profitably. Say the word and 


we'll be glad to send you a copy. 
*Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


NI-HARD* 


NICKEL MAKES CASTINGS PERFORM BETTER LONGER 
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Aluminium Ltd. Reports Direct Reduction of Bauxite 


The traditional middle step in converting bauxite to pure metal aluminum 
—the production of alumina—has been successfully circumvented by Aluminium 
Ltd. Work on a new process is far enough advanced to encourage construction 
of a $4 million plant, which, though experimental, will have annual capacity on 
the order of 8,000 tons. The new plant is being built at the company’s Arvida 
works in northern Quebec and should be completed within two years. It is ex- 
pected, however, that capacity output will not be reached for 5 to 6 years. 


Cuba Seizes Moa Bay Mine 


The U. S.-owned nickel and cobalt plant of Moa Bay Mining Co. in eastern 
Cuba was seized by the Castro government. The company, a subsidiary of Free- 
port Nickel Co., was confiscated along with more than $700 million worth of other 
U. S.-owned properties in Cuba. The plant had been closed since March when a 
heavy tax was levied on mineral exports. 


Developing Michigan Copper Deposit 


Copper Range Co. is expending $2 million to develop a newly-found 
copper deposit near the White Pine mine, owned by a subsidiary, in the upper 
peninsula of Michigan. Diamond drilling has outlined an orebody some 2000 ft 
beneath the surface and indicates that type of ore and mining conditions may be 
similar to those in the White Pine, the company said. A shaft is now being sunk 
and should be completed by the fall of 1961. If conditions are found similar to 
those at White Pine, Copper Range will establish a mining unit which would 
employ White Pine mill and smelter facilities. 


New German and Russian Iron Ore Sources Pose Problems 


Water bearing sands overlaying big new iron ore deposits in West Ger- 
many and the Kursk area of the USSR present production difficulties. Work is al- 
ready underway on the estimated 300-million to 500-million ton German deposit 
near Nienburg, south of Bremen, where wet sand constitutes an 800-ft over- 
burden. To reach the deposits, lying almost 4000 ft below surface, engineers are 
employing water freezing methods during shaft sinking to prevent flooding and 
subsidence. The Russian deposit, some 300 miles south of Moscow, is claimed to 
contain at least 30 billion tons of high-grade magnetite ore, said to be almost 
free of sulfur. Water problems vary from section to section of the big Kursk 
area but are seen as a delay factor in its development. 


Huge Mapping Program in Canada 


Geological Survey of Canada this year is assigning 87 groups, totaling some 
385 men, to continue mapping the geology of Canada. Much of the effort will 
center on assisting the Roads to Resources program and northland development. 


Some Aluminum Prices Boosted by Alcoa 


Aluminum Co. of America, citing increased labor costs, announced price in- 
creases of %¢ and %4¢ per lb for certain grades and sizes of aluminum ingot 
and most aluminum mill products. Price of pig metal remains unchanged at 
26¢ per lb. 


SEPTEMBER 1960, MINING ENGINEERING—977 


REPORTER 


Loan to Liberian Iron Ore Project 


Export-Import Bank has allowed a $6 million credit to Liberia’s National Iron 
Ore Co. Ltd. to aid in developing iron ore deposits in the Mano River district. 
The company, which is partially owned by the Liberian government, will pur- 
chase a total of $8.3 million of U. S. equipment, materials, and various engineering 
services. 


Texas Uranium Mill 


Susquehanna-Western Inc., Denver, Colo., has received an AEC contract 
for construction and operation of a 200-tpd uranium mill in Karnes County, 
Texas. The mill, which is to cost an estimated $2 million, will be the 26th pri- 
vately owned and operated uranium-processing mill in the western U. S. 


Miami Copper Dissolution Approved 


Miami Copper Co. stockholders have approved the sale of the company’s 
operating mines and plants in Arizona to the Tennessee Corp. and the subse- 
quent liquidation of Miami. Tennessee Corp. will operate Miami’s mines and 
plants in the Globe-Miami district and will acquire all assets of Chester Cable Co., 
Chester, N. Y. 


CF&I to Explore Reservation Land 


Colorado Fuel & Iron Corp., Pueblo, Colo., has purchased a prospecting 
permit covering some 120,200 acres of the Fort Apache Indian Reservation in 
Arizona. In an agreement with the White Mountain Apache tribe, CF&I offered 
a $42,100 bonus for two years of exclusive rights with the option to renew the 
permit for two years more on payment of another equal sum. Leasing would in- 
volve rental at the rate of $1 annually per acre, plus a 15¢ royalty per long ton 
of concentrate shipped from a plant and/or 20¢ per long ton of run-of-mine ore 
shipped directly. 


Plan $1.5 Million Addition to Strategic Materials Plant 


Strategic Materials Corp., in a follow-up to a pilot plant operation almost 
three years old, will spend $1.5 million for an expansion of its Niagara Falls, Ont. 
plant for potential production of stainless steels and heat-resisting alloys from 
low-grade lateric and chromite ores, using Strategic-Udy processes. Scheduled 
for completion near the end of the year, the plant will produce some 50 tpd of 
finished metal. The attempt to make the process commercial is being done in 
collaboration with Universal-Cyclops Steel Corp. 


Tsumeb Schedules New Smelter and Refinery 


Tsumeb Corp. Ltd. is adding plans for a lead smelter and refinery to its 
schedule of construction at its mines at Tsumeb, South West Africa. Scheduled 
capacity for the new plant, which is to be erected adjacent to the company’s cop- 
per smelter, now under way, will have an annual capacity of 80,000 to 90,000 tons 
of refined lead. When the new lead plant is completed—some time in 1963—it 
will take mine output presently being shipped to the U. S. and Europe for pro- 
cessing. Arsenic, cadmium, and silver will also be recovered by the new facility. 
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Recover more of 


these minerals with 
Armour amine reagents 
..-for as little as 


7¢ per ton of ore! 


Armour cationic flotation reagents 
produce the fastest attachments to minerals 
known—selectively float more concentrate 
in less time, at less cost! 


Increased recoveries of minerals listed here—plus greater 
throughput —are economically achieved with Armour flotation 
reagents. That’s because the coating reaction between an 
Armour flotation reagent and the specific mineral you want is 
instantaneous! Armour-treated minerals then attach to rising 
air bubbles quickly, firmly. 


You use less equipment too, because the sharp selectivity of 
Armour cationic flotation reagents enable you to recover 
minerals without using an extra cleaner flotation step. You can 
float minerals from one ton of ore for as little as 7¢! 


Armour—first to develop the use of cationic chemicals in 
flotation—continues to lead the way toward improved methods 
of applying these chemicals. Results of broad Armour research 
and experience are available in the 20-page booklet detailing 
the characteristics and advantages of cationic chemicals in 
flotation. Send coupon for informative booklet today! 


@ Leading Specialists in Cationic Flotation Chemicals 


Armour Industrial Chemical Company 


© Division of Armour and Company 
110 North Wacker Drive « Chicago 6, Illinois 


Please send me 
“Mineral Flotation with Armour Cationic Chemicals” 
Sample for floati 


Information on these minerals (listed above) 


State_ 
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* The huge Southern Peru Copper Corp. 
open pit copper mine at Toquepala, Peru, 
is one of the major new mining projects of 
this decade. It is now in production, after 
more than five years of planning and de- 
velopment through the combined efforts of 
four large metal mining companies. Each of 


NORDBERG 
TRACK EQUIPMENT 


An extensive railway system serves the 
Toquepala mine facilities. Nordberg equip- 
ment used by the contractor in laying rail 
included Power Jacks, Power Wrenches, 
Rail Drills, and a Hydraulic Spike Puller. 


SYMONS® CONE CRUSHERS 


Six Symons Cones handle secondary and 
tertiary crushing at the big Southern Peru 
Copper Corp. plant. Two of these are 
Standard units, and four are of the Short 
Head type. 


Five Nordberg 4-cycle diesel engine-gen- 
erator units are installed at the mine, 10,600 
feet above sea level. Each of the 8-cylinder 
Nordberg supercharged engines is rated 
1830 bhp, 1295 kw at their installed altitude. 


these companies have used Nordberg Ma- 
chinery in their far-flung mining operations. 
For, at Toquepala, as in most of the 
world’s great ore and mineral operations, 
Nordberg Mining Machinery is playing an 
important part in the production of large 
tonnages of ore at low cost per ton. 


NORDBERG MANUFACTURING COMPANY 
Milwaukee 1, Wisconsin 


ATLANTA © CLEVELAND ® DALLAS © DULUTH ® HOUSTON ® KANSAS CITY * MINNEAPOLIS © NEW ORLEANS © NEW YORK 
ST. LOUIS © SAN FRANCISCO © TAMPA ® WASHINGTON * TORONTO ® VANCOUVER ® JOHANNESURG © LONDON ® MEXICO, D.F. 
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At the Maumee Collieries in Indiana... 


ANACONDA SHOVEL CABLE 
HAS RECORD: 
YEARS THE 
ROCK PILE! 


Anaconda's SH-D Cable gives many years of dependable 
service in spite of heat, moisture, kinks, rocks and runovers! 


How many shovel cable hazards can you count in this picture from the Maumee 
Collieries? Rocks ... moisture . . . kinks . . . danger of runovers—they’re all there. Yet 
the first installation of Anaconda’s rugged SH-D Shovel Cable has resisted them all— 
for 10 long years! 

It’s proof again of the way Anaconda’s in-the-field experience with Shovel Cable 
pays off in a superior cable for you. The important knowledge gained from use and 
testing of SH-D Cable on the job in our own mines goes into the design and manufac- 
ture of Anaconda Shovel Cable. 

For example, the insulation is Anaconda Butyl (AB). Nothing can beat it for with- 
standing ozone, heat and moisture. Patented rubber cores cushion the ground wires 
and help prevent breaks from kinks and runovers. SH-D has a neoprene jacket that is 
exceptionally tough and abrasion-resistant. And every design, every component has 
been job-tested—your assurance of superior quality and performance. 

Call on the Man from Anaconda with your cable problems. Or see your local 
Anaconda distributor. For new descriptive Bulletin DM-5818, “Anaconda Security- 
flex Portable Cables for the Mining Industry,” write: Anaconda Wire & Cable Co., 
25 Broadway, New York 4, New York. cons 


For a decade, the Anaconda SH-D Shovel Cable you see here has been giving 
dependable service for the Maumee Collieries, Jasonville, Indiana. Its man 
superior design features enable it to resist on-the-job hazards that would ook 
out ordinary shovel cables. 


ASK THE MAN FROM 


ANACONDA 


FOR SHOVEL CABLE 
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to the salt mines...FOR [] 


There’s just one reason why Rex-Rated Idlers were sent to the salt 
mine shown above. ..International Salt Company knew in advance 
that these idlers would provide maximum service life under punish- 
ing corrosive conditions and continuous heavy loads. Years of 
service have proved the decision was right. Down time has been 
kept to a minimum. 

The main reason why Rex-Rated Idlers eliminate guesswork and 
costly selection errors is because the Rex-Rated line is complete with 
idlers for every application. And every Rex Idler is accurately rated 
to provide exactly the operating life required under specific operating 
conditions. A simple selection chart tells you in advance exactly 
which idler you need and what kind of service to expect before 
you buy. 

The Rex Rating System and the Rex line are the results of years 
of experience in idler design and testing by Rex Engineers. 

Why risk costly errors? Specify Rex-Rated Idlers. Write CHAIN 
Belt Company, 4794 W. Greenfield Ave., Milwaukee 1, Wis. In 
Canada: CHAIN Belt (Canada) Ltd., 1181 Sheppard Ave. East, 
Toronto. 


CONVEYOR SYSTEMS 
AND COMPONENTS 
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variety 
of applications 
Roots Vacuum Pumps deliver 


A RCV 10x20 unit providing 
vacuum for ore purification. 

RCV 8x16 units ina 
carburetor testing operation. 

C RCV 12x18 units in 
Combustion Tests Section, 
U.S. Bureau of Standards. 

RCV-2 and RCV wnits 
supplying vacuum for 
newsprint making machine. 
RCV 10x18 and 10x15 
units servin, 


cigaretie- machines. 


NORE CFM PER DOLLAR 


The high operating speeds of Roots-Connersville 
blowers for vacuum service result in lower horse- 
power requirements. Power savings of as much as 
25% are possible. What is more, the simple, rugged 
rotary positive design of these vacuum pumps pro- 
vides additional savings in initial cost, long-term 
investment, maintenance and floor space.- These 
advantages are being demonstrated in a wide variety 
of mining, paper making, chemical processing, 
general manufacturing and testing operations. 


Type RVS vacuum blowers are offered for efficient 
low volume service. Designed to handle capacities 
ranging from 30 cfm to 1,000 cfm, they can 


operate up to 20” Hg. vacuum in single stage 
construction. 
Type RCV units are available for air and gas 


handling capacities from 500 to 13,000 cfm and 
are recommended for vacuums up to 17” Hg. 


Type RCV-2 compound units consist of two RCV's 
on a single driving shaft and are recommended for 
highest efficiency from 18” to 27” Hg. vacuum when 
handling capacities from 1,500 to 15,000 cfm. 


Your nearest Roots-Connersville sales engineer can 
give you full details. Or write for Bulletin VP-158 
(RCV) and S-RVS-159 (RVS). 


CONNERSVILLE 


Relary Positive Blowers & Meters - Gas Pumps - Vacuum 


handling equipment © 


DRESSER 
INDUSTRIES 
Inc. 


Ol + GAS + CHEMICAL 
ELECTRONIC + INDUSTRIAL 


ROOTS-CONNERSVILLE BLOWER DIVISION + 960 Mountain Ave. CONNERSVILLE, INDIANA 
In Canada — Roots-Connersville Blower (Canada), Ltd. * 629 Adelaide Street, West, Toronto 
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General Motors Research Laboratories has recently 
announced the application of a new transistor material 
... the cadmium sulphide crystal which offers several 
distinctive values over the single type atomic material. 
Its outstanding characteristic is that it is controllably 
sensitive to and affected by light and other radiations. 


CdS provides another interesting development where 
Sulphur is importantly in the picture .. . a development 
that may have far-reaching effects in the broad field 
of electronics. 


TEXAS 


Sulphur and its many derivatives, either directly 
or indirectly, have a part in the creation of count- 
less products, adding to the strength of our econ- 
omy. Our business is to produce Sulphur—molten 
as well as solid—and have it available in sufficient 
tonnages at several departure points to serve any 
plant in the United States or Canada. Supplement- 
ing this basic policy, we are developing centralized 


distribution centers for quicker service. 


GULF SULPHUR COMPANY 


75 East 45th St., New York 17, N.Y. 
811 Rusk Ave., Houston 2, Texas 


Sulphur Producing Units: Newgulf, Texas « Spindletop , Texas + Moss Bluff, Texas + 
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CYANAMID 


ea 


en CWS 


“ore-dressing ideas you can use” 


CYANAMID DE MEXICO, S.A. de C.V. 
Apartado Postal 283 
Mezico 1, D.F., Mexico 


CYANAMID OF GREAT BRITAIN LTD. 
Bush House, Aldwych, 
London W.C. 2, England 


SOUTH AFRICAN CYANAMID (PTY.) LTD. 


P.O. Box 7552, 
Johannesburg, Union of South Africa 


H. HARTJENS 
Casilla 4898, Belen 1043, 
Of. 7, Lima, Peru 


CYANAMID AUSTRALIA PTY. LTD. 
Atlas Building, 406 Collins Street 
Melbourne, Australia 


CYANAMID (FAR EAST) LTD. 
506 Nikkatsu International Bldg. 
Yuraku-Cho, Tokyo, Japan 


CYANAMID OF CANADA LIMITED 
Moz.ireal, Quebec 
Bales Offices: Toronto, Montreal, Vancouver 


Cyanidation Process Chemicals 
Flotation Reagents 
Flocculating Agents 
Film Forming Agents 


Surface Active Agents 


High Explosives 
Permissibles 
Seismograph Erplosives 
Blasting Agents 
Blasting Caps 
Electric Blasving Caps 
Blasting Accessories 


Ever-Widening Use of 
Cyanamid 800 Series Promoters 


e for Floating Fe2O; from Non-Metallics 


e for Concentrating Low-Grade Iron Ores 


Feed No. of Plants 
Glass Sand—Feldspar 18 
Iron Ore 3 
Chromite 3 
Barite 2 


HERE'S THE BOX SCORE ON CURRENT USE OF CYANAMID 800 SERIES PROMOTERS: 


Feed 
Garnet 
Columbium 
Kyanite 
Manganese 


No. of Plants 


At glass sand, feldspar operations, iron-bearing 
minerals are floated away after the feed has 
been conditioned with approximately 0.3 Ib./ 
ton AeRo® Promoter 824 or 825 and 0.7 to 1.0 
Ib/ton AEROo® Promoter 801 with up to 0.5 
Ib/ton fuel oil. Sulfuric acid is used to lower 
the pH to 2.5-3.5 during conditioning. Pulp 
density is kept high and AERoFLoAT® 31 Pro- 
moter is added as an auxiliary frother. 


This 800 Series promoter combination will pref- 
erentially float both magnetic and non-magnetic 
iron-bearing minerals but may not remove iron 
occurring as mineralogical inclusions in the 
silica grains. Surface stain can usually be re- 
moved by a preliminary attrition scrub and de- 
sliming, with or without an acid leach. 


Glass sand products as low as 0.02% Fe,0, are 
produced regularly at many operations. In cases 
of silica occuring with feldspar, after removal 
of the iron-bearing minerals by flotation with 
800 Series Promoters, both silica and feldspar 
products can be produced by the standard feld- 
spar flotation method. This involves condition- 
ing of the low-iron pulp with HF and flotation 
of the silica from the spar with a cationic col- 
lector such as AEROMINE® 3037 Promoter and 
an AEROFROTH® Frother, as required. 


For low-grade iron ore concentration, a typical 
flow scheme of a large U.S. iron-ore beneficia- 
tion plant combines gravity separation with 
froth flotation. At this plant, gravity concen- 
trates are produced by spirals. Spiral tailings 
are ground and deslimed in cyclones to produce 
a flotation feed running 30 to 35% Fe. Condi- 
tioning is done at 65% solids with 3.0 lb/ton 
H,SO, to maintain a pH of 5.0; approximately 
1.9 Ib/ton AERo® Promoter 899; 0.7 Ib/ton fuel 
oil and 0.4 Ib/ton tall oil. 


Flotation concentrates are cleaned and re- 
cleaned with the addition of up to 1.4 Ib/ton 
sodium silicate. Final concentrates from flota- 
tion feed running 30 to 35% Fe now average 
58 to 60% Fe with 6 to 8% SiO,. Iron recovery 
runs 65 to 70%. 


The 800 Series Promoters have also shown good 
results on a laboratory scale for treating baux- 
ite, fluorspar, tin, oxide copper, dolomite, phos- 
phate, tungsten, celestite and lithium ores. 


For further information on flotation with the 
Cyanamid 800 Series Promoters, get in touch 
with the Cyanamid office nearest you. 


AMERICAN CYANAMID COMPANY 


EXPLOSIVES AND MINING CHEMICALS DEPARTMENT 


CYANAMID INTERNATIONAL — Mining Chemicals Department 
Cable Address:—Cyanamid. New York 


3O ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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“XEG” moves materials analysis 


7 X-RAY SENSORS 
FOR AUTOMATION 


onto the line! 


General Electric’s revolutionary X-Ray Emis- 
sion Gage offers what amounts to an “on-line” 
laboratory for quality control. XEG performs 
continuous analysis of solids, liquids, liquid 
mixtures, slurries, powders, sheets, rods, wire 
or similar materials during actual production. 
It monitors up to 5 selected elements . . . main- 
tains moment-by-moment surveillance, sensing 
both presence and quantity. 

Expressly intended for the production line, 
XEG also is suited to individual sample anal- 
ysis. Operation requires no scientifically trained 
personnel. . . facts on composition are delivered 
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automatically, instantly, for rapid-fire feed- 
back to process control. 

You'll find uses of XEG as unlimited as the 
imagination! Discover how you can take full 
advantage of this remarkable innovation — 
get complete information now from your local 
G-E representative. Or write to X-Ray Depart- 
ment, General Electric Company, Milwaukee 1, 
Wisconsin, Room ME-94. 


Progress Our Most Important Product 
GENERAL ELECTRIC 


| 


When you're at the American Mining Con- Engineers will be on hand to answer any 
gress, October 10-13, in Las Vegas, drop in questions you may have, or you are welcome 
at CF&I’s booth 1004. The exhibit will feature to use our message center, make phone calls, 
the complete line of quality steel products use our secretarial service, or just relax in 
CF&I manufactures for the Mining Industry. a pleasing atmosphere. 7853 


Grinding Balls + Grinding Rods + Mine Rail and Accessories + Rock Bolts + i*stellic Lagging 
Industrial Screens + Wire Rope and Slings + Grader Blades and other Cutting Edges + Realock Fence 


MINING PRODUCTS-BOOTH 1004 
THE COLORADO FUEL AND IRON CORPORATION 


STEEL. 


In the West: THE COLORADO FUEL AND IRON CORPORATION—Albuquerque * Amarillo * Billings * Boise * Butte * Denver * El Paso * Ft. Worth * Houston 
Kansas City * Lincoln * Los Angeles * Oakland * Oklahoma City * Phoenix * Portland * Pueblo * Salt Lake City * San Leandro * Seattle * Spokane * Wichita 
In the Eost: WICKWIRE SPENCER STEEL DIVISION—Atlonta * Boston * Buffalo * Chicago * Detroit * New Orleans * New York * Philadelphia 
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Pre-Engineering by KAISER ENGINEERS 
answers basic plant expansion questions... 
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Raw Mate rials ? Your final decision to expand or build results from 


a series of important individual decisions. Raw material availability is one of them. Independent 
analysis of all aspects of your proposed program is the Pre-Engineering service offered by Kaiser 
Engineers. In addition, KE is an experienced designer and builder of all types of facilities for 
the Minerals industry. From Pre-Engineering through design and construction Kaiser Engineers 


provides complete one-company service and ingenuity based on years of experience. 


KAISER 
- t 

Oakland 12, Calif. — Chicago, New York, Pittsburgh, Washington, D.C. 


Accra, Buenos Aires, Montreal, New Deihi, Rio de Janeiro, Sydney, Vancouver, Zurich 
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DE RE DIRECTORIA 


It has been brought to our attention that there are a num- 
ber of errors in the 1960 SME Directory. The number is not 
great. Percentagewise it is negligible. In any compilation of 
130,000 items arranged ten at a time, the opportunity for 
error is enormous. The ten items are: name, title, company 
name, street number, city, state, grade of membership, year 
of election, divisional affiliation and availability for consult- 
ing. And there are about 13,000 members. When this infor- 
mation is used twice—for the alphabetical directory and the 
geographical directory—the opportunity for error becomes 
astronomical. 


We realize that each listing is vitally important to the man 
concerned and do our utmost to avoid mistakes. Unfortun- 
ately, due to the innate perversity of inanimate objects, some 
errors sneak past even the most expert proof-reader. How- 
ever, in the majority of cases called to our attention we have 
found that the member has neglected to complete and re- 
turn the questionnaire sent him. As a result, last year’s 
errors are projected into this year’s directory and the op- 
portunity for error is compounded. 


To avoid perpetuating errors and compounding them, each 
directory is started from scratch. Each year a new directory 
questionnaire is sent to each member. Complete cooperation 
would mean a directory almost 100 percent correct on the 
day issued. But cooperation falls far short of completeness; 
hence there are more errors than we—and you—like to see. 
It takes only a few minutes to fill in the five lines or so 
asked for; to check date of election, grade of membership 
and divisional affiliation. 


AIME records may be correct, last year’s directory listing 
may have been correct. But only by making sure that the 
current directory questionnaire is returned completed and 
correct, can you be reasonably sure that everything the 
current directory says about you is true. 


You will receive a new directory questionnaire next 
March. Make a note now to help us make the 1961 SME 
Directory 100% correct. J. C. Fox 
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Typical performance of a TRAYLOR rotary kiln 
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Installed in 1956 at the Peerless Cement Com- 
pany’s Brennan Avenue plant, Detroit, Michi- 
gan, this 11'6” x 425’ kiln has averaged 23 hours 
of operation a day without costly downtime. 
Traylor engineers, intimately acquainted with 
the problems and needs of the cement industry, 
painstakingly research and design each kiln to 
do its specific job. That’s why Traylor kilns are 
noted the world over for minimum downtime 
and maximum years of profitable operation. 


Visit Traylor Booth 211 at the Mining Show 


TRAYLOR ENGINEERING & MANUFACTURING 
DIVISION OF FULLER COMPANY 
1554 MILL STREET, ALLENTOWN, PA. 


Sales Offices: New York—Chicago— San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 
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CONTROLLING FIRES IN MINES 
WITH HIGH-EXPANSION FOAM 


JOHN NAGY, EDWIN M. MURPHY, AND DONALD W. MITCHELL 


* 1957 research was initiated in the U.S. Bureau 
of Mines experimental coal mine near Pittsburgh, 
Pa., to study factors affecting foam generation and 
transport, to evaluate the effectiveness of high-ex- 
pansion foam for controlling mine fires, and to de- 
velop techniques for applying the method under 
U.S. mining conditions. These investigations showed 
that high-expansion foam containing at least 0.2 oz 
of water per cu ft of foam is effective in controlling 
experimental underground fires burning coal, wood, 
and oil. Sometimes the fire was completely extin- 
guished, but more often, it was brought under suffi- 
cient control to permit either a direct attack on the 
fire with a stream of water or loading of the hot 
material into cars. 

A progress report’ prepared in July 1958 sum- 
marized the initial achievements of the USBM ex- 
periments. Since then other phases of the foam-plug 
method for attacking fires have been studied in the 
laboratory and in the mine. Previous studies by 
British engineers’ of the foam-plug method for 
fighting mine fires indicated that high-expansion 
foam was effective in controlling experimental tim- 
ber fires in an underground passageway. Their 
subsequent work”*‘ pertained to the practical as- 
pects of fighting large fires within a mining area 
with a foam-plug. 


CONTROLLING EXPERIMENTAL FIRES 

In the USBM tests foam was formed by spraying 
a dilute solution of a foaming agent on a metal or 
cotton net of % to %-in. mesh. Air passing through 
the continuously wetted net forms bubbles of % to 
1%-in. diam and produces a honeycomb of foam 
that fills the passageway. Under the ventilating-air 
pressure, this light-weight plug moves forward 
through the passageways, around sharp corners, and 
over obstacles, as illustrated in Fig. 1. 

High-expansion foam was transported to a wood 
fire, an oil fire, and 13 coal fires. Figs. 3 and 4 show 
a typical coal fire before and after attack with foam. 
In 12 of the 15 experiments the fire was brought 
under control when the water content of foam was 
0.2 oz or more per cu ft. A fire was considered 
controlled when the flames were quenched and ob- 
servers could cross the area without wearing breath- 
ing apparatus or protective clothing. In the other 
three experiments, conducted when the water con- 
tent was less than 0.2 oz per cu ft of foam, the 
flames were retarded but the fire was not controlled. 

Coal fires have been attacked successfully by 
foam introduced at points varying from 155 to 1010 
ft from the fire. The time of burning in coal beds 
10 in. thick ranged from 1% to 5 hrs or more. Most 


J. NAGY, E. M. MURPHY, and D. W. MITCHELL are with the 
Branch of Dust Explosions, Health and Safety Research and Testing 
Center, U.S. Bureau of Mines, Pittsburgh, Pa. 


of the experimental fire beds were 15 ft in length. 
However, in one experiment a floor fire 25 ft long 
and 5 ft wide was constructed 75 upwind from an- 
other fire 15 ft in length; in another instance, the 
fire was 100 ft long and 5 ft wide. Foam was ap- 
plied to the fires for periods ranging from 7 to 36 
min. The time required for foam application de- 
pends on the extent of the fire, time of burning, 
water content of foam, foam velocity, and degree of 
fire control desired. 

In addition to the coal fires, foam was transported 
to a fire covering 45 sq ft, produced by 15 gal of oil 
burning in metal trays on the floor. The foam ex- 
tinguished the oil fire in about 1 min. In one other 
test, the burning of 1100 lb of dry sawmill slabs 
stacked in open cribs 4 ft high and 16 ft long was 
brought under control by foam in 2 min. 

Composition of Gases in Return Air: In several of 
the experiments samples of the return air from fire 
zones were collected; composition of the atmosphere 
before, during, and after foam application was then 
determined. Because of condensation in the rela- 
tively cool sampling tube, the amount of water vapor 
was not determined. Analyses showed that concen- 
tration of carbon dioxide and combustible gases in- 
creased as the foam began passing over the fire. 
This resulted from the decrease in the volume of air 
when foam generation started and from the forma- 
tion of gases when water reached the fire.* The 
quantity of gases generated would not be greater 
than that from an equivalent amount of water ap- 
plied directly to the fire. 

The highest total concentration of combustibles 
(CO, CH,, and H, mixture) obtained during the ex- 
periment was about 2 pct; this occurred 6 min after 
foam reached the fire. This atmosphere was nonex- 
plosive, but calculations show that if the air flow 
were reduced to about 5 fpm and if the rate of gas 
liberation from the fire remained constant, the mix- 
ture would be explosive. The use of foam on a fire 
in all probability would affect the normal ventilation 
of a mine. If the mine is gassy, this factor must be 
carefully considered before the foam is applied. 


APPLICATION OF THE FOAM-PLUG 
TECHNIQUE IN MINES 


Equipment and procedures for applying the foam- 
plug methods must be adapted to the prevailing 
conditions at a particular mine. Some factors to be 
considered in developing equipment are: size or 
extent of the mine, dimensions and number of en- 
tries, ventilation system, mining methods, haulage 
facilities, availability of water, amount of methane 
liberated, and existing fire-control apparatus. 


*In most experiments the initial air velocity of 200 fpm de- 
creased to 50 to 100 fpm as the foam plug increased in length. 
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In many coal or metal mines the ventilating air 
pressure may be insufficient to transport foam a 
reasonable distance. To overcome this difficulty the 
USBM built a portable foam-generating device 
(Fig. 2). The 5-hp fan used in this unit develops a 
maximum pressure of 3 in. water gage and has suf- 
ficient capacity to drive foam for 1000 ft at about 
100 fpm in the 65-sq ft entries of the USBM experi- 
mental coal mine. 

In using the high expansion foam method on a 
fire, consideration must be given to ventilating the 
affected area, particularly if there is much methane 
present. The foam plug alters the normal ventila- 
tion pattern and the action of the fan incorporated 
in the portable generator may reverse or block air 
in some workings. Foam can be used on a gob fire 
if the ventilating air can be directed through the 
fire area. It should not be used in haulageways or 
other entries where energized trolley or other elec- 
tric-service wiring is exposed. 

When high-expansion foam is applied to a fire in 
an operating mine, foam generation and the foam’s 
advance and action cannot be observed as they can 
in experimental research. However, foam genera- 
tion can be noted if a light is placed about five ft 
beyond the net and near the roof of the mine entry. 
This light is obscured if foam is being generated 
satisfactorily. In addition, movement of the foam 
plug can be determined by observing the air pres- 
sure driving the plug. With the USBM’s portable 
unit, a pressure gage (water U-tube) in the casing 


just beyond the fan indicates the driving pressure; 
this pressure increases gradually as the length of 
the plug grows, and it becomes constant when the 
plug reaches the fire. Measurement of the quantity 
of air moving through the net or into the fan indi- 
cates the foam plug’s rate of advance. If the extent 
of the fire is known before foam is applied, the 
duration of the foam attack can be based on infor- 
mation gained in the experimental studies. If the 
extent is not known, foam should be applied for 
about 30-60 min. If possible, the equipment should 
then be moved closer to the affected area. A water 
spray can clear the entry of foam for this purpose. 


LABORATORY STUDIES 

Laboratory studies show that several commercial 
foaming agents may be used. However, ammonium 
lauryl sulfate possesses many desirable qualities 
and produces a relatively stable foam having ade- 
quate water content. The amount of solution re- 
quired to create foam increases with the hardness 
of the water, but it is not affected by acidity or 
alkalinity of the water. With soft water, the lowest 
concentration of the active ingredient in the foam- 
ing agent is about 0.4 pct. Use of mine water should 
be avoided, but the hardness can be neutralized by 
treatment if necessary. Below 40°F the amount of 
water retained in the foam increases appreciably 
and excessive air pressure is required to move the 
plug. Under this circumstance, foam can be lightened 
by adding 15 to 20 pct alkyl ary] sulfonate to the 
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A-Metering and mixing equipment 
B-Propeller-type fan 
C-Collapsible duct system 
D-Nozzles 

E—Net 

F—Air seal 


Fig. 2 


foaming agent. When the water temperature is 
above 70°F, viscosity intensifiers can be added to 
decrease the rate of liquid drainage. 

Ammonium laury! sulfate from a single supplier 
was used in most of the USBM tests. When different 
brands were tried their water-retention capabilities 
were found to vary slightly, but the difference was 
easily corrected by maintaining a lauryl alcohol 
content of 2 to 3 pct. 

Several methods can be used to evaluate foaming 
agents. Perhaps the simplest is an homogenizer 
test® in which 100 cu cm of solution are agitated for 
30 sec in a glass vessel. The height of the foam pro- 
duced and the quantity of water drained are then 
measured. In this test the foam from an effective 
agent will retain 30 to 40 pct of its water after 
draining 15 min. 


FOAM GENERATION AND TRANSPORT 
EXPERIMENTS 

As received from the manufacturers, ammonium 
lauryl sulfate contains about 30 pct active ingredi- 
ents and it has the consistency of a heavy liquid 
(its viscosity exceeds 20,000 centipoise). When di- 
luted with an equal amount of water, the foaming 
agent becomes a free-flowing liquid with a viscosity 
of about 60 centipoise. 

Several methods can be used to introduce the 


foaming agent into the water stream. The highly 
viscous commercial product can be injected and 
metered directly into the main waterline by a pneu- 
matic or electric pump. A relatively inexpensive 
eductor can be connected as a bypass around the 
main water-control valve, or an in-line propor- 
tioner can be installed in the main water line to 
draw the diluted solution. Another relatively simple 
method uses air pressure to force the diluted deter- 
gent from a tank into the water line, or a water 
pump can be used in the discharge line from a tank. 
With all methods, proper metering or control of 
concentration is necessary. 

It should be remembered that although a foam- 
generating unit developed around a tank containing 
mixed solutions has many desirable features, the 
quantity limitations imposed by such a tank would 


Table |. Ventilating Pressure Required to Transport 
a Foam Plug in the Mine Entry 


Water Content 
Length of of Plug Frent, 
Foam Piug, Ft Ox per Cu Ft Water Pressure, In. 
200 0.9 to 1.3 0.4 to 0.6 
500 0.5 to 0.9 0.8 to 1.0 
1,000 0.5 to 0.9 2.0 to 2.2 
1,500 1.0 to 1.4 4.8 to 5.0 
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be restrictive. On the other hand, equipment 
adapted to a pipeline water supply would eliminate 
this restriction, and haulage from a surface or 
underground depot would be limited to moving a 
few barrels of foam agent. 

To generate foam satisfactorily, the net must be 
kept wet with foaming solution. Uniform spray ap- 
plication is desirable but not necessary if an excess 
of solution is used. Several commercial full-cone 
fog nozzles were used successfully in the USBM 
tests. The solution loss at the net ranged from 15 
to 25 pct of the total quantity applied, but much of 
this could be trapped and recirculated if desired. 
Foam can be generated satisfactorily with a net of 
the same area or with an area less than that of the 
entry, provided the air velocity through the net 
ranges from 80 to about 600 fpm. With the net of 
smaller area properly sealed in the passageway, 
the foam flows as it is generated and fills the entire 
entry. A small net is installed more quickly and 
easily than a large one. 

Length of the foam plug depends primarily on 
available air pressure; the roughness and other 
characteristics of the road surface; and the water 
content, viscosity, and other properties of the foam. 
Loss of solution at the net decreased, and the initial 
water content of the foam increased, with an in- 
crease in initial air velocity. Maximum plug length 
was proportional to the logarithm of available 
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air pressure. At a given air pressure the length 
of the foam plug decreased as the water content of 
the foam increased. Average values for the length, 
the water content of plugs, and the corresponding 
air pressures required to drive the foam generated 
with 0.4 pct solution are given in the accompanying 
table (page 995). 

In one test foam was generated initially with the 
mine fan, and after a 900-ft foam plug had devel- 
oped, the small fan of the USBM’s portable unit was 
started. In this way the foam advanced a total dis- 
tance of 1600 ft from the net. Actually more than 
2000 linear ft of foam was ultimately generated in 
this 72-min test inasmuch as the foam also filled 
some abutting passageways. Measurements at a sta- 
tion 1300 ft from the net showed that the plug front 
contained 1.4 oz of water per cu ft of foam 48 min 
after the start of the generation of the foam. The 
maximum driving pressure applied to the plug was 
5.2 in. of water pressure. In a second trial foam was 
generated with the portable unit only; the plug had 
advanced 1020 ft when the fan stalled at 2.9-in. 
water pressure. In a third trial the mine fan was 
operated at a medium speed in opposition to the 
portable unit (the mine fan has a pressure potential 
equivalent to 1 in. of water at this speed). When the 
small fan was started, it reversed the air movement 
in the entry and foam was moved 760 ft away 
from the net. The effective driving air pressure was 
1.9 in. of water, or the difference between the pres- 
sure potential of the small fan and that of the main 
mine fan. 

Additional experiments in the mine showed that 
foam plugs could be generated equally well in 
either a blowing or an exhausting ventilating cur- 
rent, as well as in an atmosphere of reduced oxygen 
(black damp). Furthermore, foam travel was not 
affected by an obstruction which restricted the area 
of an entry by as much as 90 pct; in tests, the feam 
expanded from an entry 7 ft high to fill a cavity 17 
ft high. In another experiment, foam was driven up 
a 50-ft vertical shaft with a pressure equivalent to 
l-in. water gage. 


SUMMARY 

The experiments conducted by the USBM have 
shown the potential value of the foam-plug method 
for fighting fires in either coal or metal mines. An 
incipient fire should be attacked promptly with 
water, rock dust, or other approved and readily 
available extinguishing agents; where heat, roof 
falls, and smoke prevent a direct approach to the 
fire, the somewhat more involved procedure of 
using foam may be effective. The official report 
pertaining to the results of these experiments and 
the suggested procedures for applying such methods 
were recently published by the Bureau.’ 
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THE BOWERS-CAMPBELL MINE 


TRI-STATE’S BOOT-SHAPED ZINC DEPOSIT 


by LARRY G. HAYES 


Tri-State Zine Co.'s orebody in Virginia features an unusual spiral-shaped 
access-haulage adit admirably suited to this deposit. Ore is mined by open- 
stoping utilizing the basic room-and-pillar method. 


evelopment of the Bowers-Campbell zinc deposit, 

located in the Shenandoah Valley two miles 
northwest of Timberville, Va., was commenced in 
1956 by the Tri-State Zinc Co. The occurrence of 
lead-zine mineralization in this area has been known 
for many years, but the first serious exploration 
program was initiated in 1951 by the geologic staff 
of Tri-State Zinc Co. ‘ 


GEOLOGY 


The orebody is a mineralized breccia lens en- 
closed in the Beekmantown formation of the Upper 


L. G. HAYES, Member of AIME, is Superintendent of the Bowers- 
Campbell Mine, Timberville, Va. 


Ordovician dolomites. The deposit is approximately 
700 ft long, 100 ft wide, and 475 ft thick. Its 
projected plan has an elongated ovoid shape, where- 
as the profile appears boot-shaped with the upper 
portion outcropping. Vertical cross sections show the 
lense as having been thrust-faulted along certain 
bedding planes. The movement along these bedding 
thrusts varies greatly and in one case, has offset the 
deposit so as to divide it into an upper and lower 
orebody. The breccia lense strikes parallel to the 
N 34° E strike of enclosing strata. 

The only economic mineral found in the breccia is 
sphalerite, which occurs as crystals alone and in 
stringers within the white breccia cement. Con- 


Fig. 1—Aerial view of the Bowers-Campbell mine. 
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Fig. 2—Profile section through orebody. A to C show three stages in mining: A, level in final stages of mining; B, 
mining of upper and lower slices in one level; C, initial breast stoping and removal of upper slice on new level. 


siderable pyrite occurs in conjunction with the 
sphalerite. Some small galena crystals have been 
found, but only in or near the wall contacts of the 
breccia. Greenockite, like the galena, is found in the 
wall contacts, and having a distinctive color, it 
serves as a good indicator when mining approaches 
the ore limits. 


THE MINING OPERATIONS 


Both the ore and surrounding country rock are 
strong enough to stand over a comparatively long 
span without artificial support. Consequently the 
size, shape, and attitude of the lense makes a mod- 
ified form of room-and-pillar mining feasible. With 
this in mind, and in view of the good results ob- 
tained from other operations by trucking ore direct 
from stope to surface mill over inclined adits, a min- 
ing plan was devised which provided an inclined 
adit for access and haulage (Fig. 2). 

Driving of Adit: The inclined adit, 17x14 ft in 
section, was driven in a series of “straight-aways” 
and “loops” in the footwall of the orebody. The adit 
has a —10 pct grade for the first 3400 ft and a —13 
pet grade for the remaining 950 ft. After the initial 
550 ft to the first access crosscut of the orebody, the 
adit makes seven complete loops, ending at the base 
of the lower orebody, approximately 4350 ft from 
the starting point. Looping was necessary to make 
the adit fit the mining plan of the comparatively 
short orebody and to facilitate dewatering and ven- 
tilating the adit while it was being driven. Upon 
reaching a point in the adit above which the bulk of 
the ore would be transported over the —10 pct grade, 
the slope of the adit was steepened in order to 
shorten the tunnel. With one exception, the mini- 
mum radius of the curves is 45 ft. The many curves 
have made it necessary to regulate traffic in the 
tunnel by a stop-and-go signal system. 

The face of the adit was dewatered with air- 
operated sump pumps and electric booster pumps 
discharging into a 16-in. churn drill hole equipped 
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Fig. 3 


with a 6-in, turbine pump. The churn drill hole was 
tapped with 34%-in. holes from each loop of the adit. 

The adit was ventilated through 18-in. tubes 
which passed through raises driven between the 
various loops. Booster blowers forced fresh air from 
the surface through these ventilation tubes into the 
tunnel. 

Adit crews were made up of three men and one 
foreman per shift, two shifts per day, for the first 
1500 ft of tunnel driving. After that one man was 
added to each shift. The shift working cycle, al- 
though not always maintained, was to muck, drill, 
load, and shoot. Each crew was responsible for ad- 
vancing the air, water, and ventilation lines. 

Mining Method: The modified room-and-pillar 
mining plan divides the orebody into a series of 
open-stope levels, separated by floor pillars approxi- 
mately 40 ft thick. Each stope-level consists of two 
slices as shown in Fig. 2. The level is divided into 
rooms 40 ft high, 50 ft long, and the width of the 
ore zone. Fig. 3 shows an actual plan view of a 
stoping area utilizing the room-and-pillar method. 
The rooms on each level are separated by vertical 
pillars 25 ft thick extending across the orebody 
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and aligned one above the other from level to level. 
Drifts through these pillars provide access between 
rooms (Fig. 3). Access from the adit into each 
level is made through two crosscuts for each level 
(Fig. 2). The upper crosscut enters the stope 15 
to 20 ft below the back; the lower crosscut enters 
at the floor of the level which, in turn, is 20 to 25 
ft below the top crosscut. 

The first step in mining a level is to remove a 15 
to 20-ft slice from the top of each proposed room. 
This is accomplished by working from the upper 
access crosscut with breast stope mining. For the 
most part, slab rounds are used to extend the slice 
over the full area of the room. Drift rounds are used 
to cut passageways through the vertical pillars, and 
each of these drifts is held to one wall of the ore- 
body. To minimize weakening of the pillars, drifts 
are driven on footwall and hanging wall alternately. 
The breast stoping on the upper slice of the level 
is advanced as rapidly as possible until directly 
above the lower access crosscut, and a connection 
is made between the two. 

When the upper slice reaches its full dimensions 
and the connection with the lower of the two access 
crosscuts made, the lower slice is removed by bench- 
ing with vertical holes from the upper slice to the 
floor of the lower slice. No actual driving is done on 
the lower slice, except for the original access cross- 
cut from the inclined adit and access drifts through 
the pillars to other rooms. Before the lower slice is 
mined, the back is scaled thoroughly and made safe. 
Roof bolts are put in if needed, although very few 
have been used to date. 

When the benching is completed in one room, a 
drift is driven through the lower portion of the 
vertical pillar and along the wall opposite the one 
through which the drift was driven on the upper 
level (Fig. 3). With this new drift serving as a haul- 
ageway, the benching of the second room begins and 
is carried on in the same manner as in the first room. 
The steps of drifting through the vertical pillars and 
benching are repeated until the entire level has been 
mined out. 

Drilling in the breast stoping areas and in access 
drifts is done by a truck-mounted three-jib jumbo 
and a two-machine tractor-mounted jumbo, each 
equipped with 3%-in. drifters using 1%-in. round 
steel and 1%-in. carbide insert bits. Standard 10-ft 
blastholes are drilled and loaded with a gel powder 
of 40 pct strength, fired with electric caps using 
regular delays. The broken ore is loaded into 8-ton 
Dumptor trucks either by an overhead loader or by 
a front-end loader. 

Benching is done with a track-mounted wagon 
drill. Carbide insert bits on sectional steel are used 
to drill 2%-in. diam vertical holes, spaced approxi- 
mately 6 ft apart and drilled about 30 in. below the 
toe of the bench. Each hole is plugged, for later 
blasting, with a short casing containing a wooden 
plug. Fly rock from blasting is pushed into the 
muck pile by a bulldozer, after which the ore is 
loaded into the trucks with a %-cu yd diesel-driven 
boom shovel. In places where there is not enough 
space to use this shovel, an end loader or overhead 
loader is substituted. 

The lower orebody, which is offset and parallel 
to the upper, is being mined by advancing a haulage 
drift along the lower edge of the ore. From this drift, 
breast stope mining will progress up dip. Broken ore 
will be slushed or bulldozed down dip to the haulage 


drift to be loaded into trucks and conveyed directly 
to the mill. 

Mining is done on one shift with a labor force of 
13 men—one mine foreman, five drillers, one pow- 
der and roof man, two shovel operators, and four 
dump-truck drivers. 

Mine water drains through the stope and down 
the adit to a central sump, from which it is pumped 
to surface via the 16-in. churn drill hole. This churn 
drill hole accommodates an 8-in. discharge line and 
the power cable supplying the pump motors. The 
short-coupled 6-in. turbine pump and a 5-in. four- 
stage centrifugal pump handle approximately 500 
gpm under a 450-ft head. A system of float switches 
have been installed to allow for fluctuations in flow 
of ground water. 

A downward flow of air through the ventilation 
raises driven between the stoping levels within the 
mine is maintained by a 6000-cfm blower-type fan 
on the surface. Where the ventilation raises are not 
naturally downcast, auxiliary blowers are used to 
force the fresh air into the lower workings. The 
adit serves as an exhaust airway. 


THE MILLING OPERATION 


The character of the ore from the Bowers-Camp- 
bell mine permits using a simple flowsheet in the 
milling operation. Ore is trucked to the mill directly 
from the mine stope and dumped on a bar grizzly 
with 20-in. spacing. A 36-in. apron feeder delivers 
it to a 21x36-in. primary jaw crusher. The crushed 
ore is carried by a 30-in. belt conveyor to a double- 
deck shaking screen equipped with a %-in. wire 
screen on the lower deck. The —%4-in. material is 
then carried on a 24-in. conveyor to an 800-ton ore 
bin and the +%4-in. material is fed into a 4-ft stand- 
ard cone crusher which is in closed circuit with the 
screen. The —%4-in. ore is drawn from the 800-ton 
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Fig. 4—Ground-level view of the adit entry (center), mill (left) and crusher plant (right) at the Bowers-Campbell 
mine. In foreground from left to right are the author, C. A. Pugh (mine foreman), and H. G. Scott (mill foreman). 


bin onto a 16-in. conveyor equipped with a weight- 
ometer and is discharged into a 6x12 rod mill. Dis- 
charge from the rod mill passes to an 8-ft duplex 
rake classifier, which is in closed circuit with a 7x6 
ball mill. Classifier overflow, approximately 95 pct 
—40 mesh, is pumped by a 6-in. duplex diaphragm 
pump to a 7x7-ft conditioner. From the conditioner 
the feed passes to the flotation machines, which 
consist of six 66-in. rougher cells and two 21-in. 


Fig. 5—Interior of Tri-State’s crushing plant. 
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cleaner cells. The zine concentrate is dewatered with 
a three-leaf, 6-ft filter. 

The mill operates 24 hr per day and processes on 
the average, 750 tons of ore daily. Total labor force 
for the mill consists of ten men—one mill foreman, 
two crusher men, three flotation men and three 
helpers, and one man to load and haul the zinc con- 
centrates to the railroad car for shipment to the 
St. Jospeh Lead Co.’s smelter in Josephtown, Pa. 


Fig. 6—View of the mill interior and flotation cells. 


THE DIGITAL COMPUTER— 
APPLICATIONS IN MINING 
AND PROCESS CONTROL 


he rapid growth of the modern electronic com- 

puter industry during the past 15 years is, per- 
haps, the greatest phenomenon that has occurred in 
American business in this century. This growth 
is due in part to the new, and in some instances, 
revolutionary applications of computers instigated 
and developed by both the manufacturers of such 
equipment and their customers who search for 
easier, faster, more accurate methods of conducting 
their business operations. 

As in other industries, modern computers are be- 
coming more common in the field of mining. The 
adaptation of computer analysis to the unique prob- 
lems of mining companies is undergoing research 
and development by both electronic and mining 
companies. However, for those of us in mining who 
are interested in the possibilities of computer anal- 
ysis and control, the basic question is Where can a 
computer system be of use in a mining operation 
today? Some ideas of such applications follow, as 
well as a specific example of computer control at the 
Riverside Cement Co. 


APPLICATIONS TO MINING 
Within the mining industry, a computer is basi- 
cally suited to three types of work: 


1) Relatively simple problems which occur many, 
many times in the same form. 

2) Long, complex problems. 

3) Process control. 


Simple Problems: To handle relatively simple 
problems which occur repetitively in the same form, 
a program can be written so that the information is 
fed to the computer in a standardized form and the 
answer comes out in a standard form. Many examples 


Editor’s Note: The digital computer is described on page 1002. 


of this type of computation can be given from other 
industries. Payroll computation, cut-and-fill calcu- 
lations for highway construction, stadia reduction, 
statistical studies, and insurance policy computa- 
tions are but a few examples. Unless a company has 
a very large volume of work, a specific series of 
computations of this sort would not usually justify 
the use and expense of a computer. However, as 
more and more of the series come into being, serious 
thought can be given to utilizing a computer. 

Three typical mining problems of the “many 
times” type are suitable for a computer. For an open 
pit operation, all calculations concerning tonnage 
mined and tonnage remaining (by benches and 
areas) plus grades of ore and other operating data, 
could be obtained by giving a computer a series of 
survey notes, mill heads, and drillhole data. For a 

P. B. NALLE is Superintendent of Mining and L. W. WEEKS is 
Senior Programmer and Systems Analyst, Riverside Cement Co., 
Riverside, Calif. 
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computation that occurs once a year or less, it might 
not pay to write a program for such a problem. 
However, for problems that occur monthly or at 
greater frequency, a program of this nature might 
be very valuable, especially for a company which 
operates several open pit mines. 

A second type of problem concerns drill core data 
logging and reserve calculations. Certain drilling 
programs, especially in bedded ore and in very large 
deposits, are well suited to computer analysis. The 
analysis can go as far as necessary into a statistical 
study of basic data. (See R. F. Shurtz: The Elec- 
tronic Computer and Statistics for Predicting Ore 
Recovery. MINING ENGINEERING, Oct. 1959). A final 
example of the “many times” problem is the payroll 
calculation for a mine that uses a fairly complex 
contract or bonus system for its workers. From the 
same series of calculations, both the accounting 
and engineering data needed could be developed. 

Complex Problems: A second general type of 
problem well suited to computer analysis is one 
which is either so long or so complex that it cannot 
be solved economically with a desk calculator. 
Problems of this sort appear often in any type of 
operations research or study involving linear pro- 
gramming. Engineering design problems also gen- 
erally fall into this category. 

Haulage studies, delineation of open pit bench 
layout and mining limits, or milling of a complex 
ore of varying grades for maximum dollar recovery 
are examples of complex mining problems. Only 
general examples of problems can be given because 
1) the field is so new and growing so fast, and 2) 
because the problems differ radically for different 
business firms. 

Process Control: A third use of digital computers 
in the mining and milling field is for process control. 
Oil refining and chemical industries have made a 
start in this field. Today, a digital computer is being 
used to control a polymerization unit in a Texas re- 
finery. Digital computers monitor the operation of 
steam-generating plants, and the actual control of 
power plants by computers is being planned. 

This type of control has many advantages over 
the control of a process either by an individual or 
by many small closed instrument loops. In the first 
place, a computer will think faster and make more 
accurate decisions within a specified area than a 
human. Naturally, the computer cannot replace the 
human reasoning required for situations which fall 
outside the established ground rules, but for normal 
operations computer control has proven better than 
human supervision. 

In addition, the computer can, by continuously 
considering many variables, seek and find the opti- 
mum control set-points for the process. For instance, 
it can determine maximum output within a given 

(Continued on page 1003) 
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THE DIGITAL COMPUTER 


A modern digital computer is no more than an 
extremely high-speed adding machine with cer- 
tain distinct features. It can store numbers in a 
memory, and it can store instructions as 
to the sequence of operation of the successive ad- 
ditions and subtractions, Certain operations such 
as multiply are built into the machine; as a com- 
puter becomes more complex, a greater number of 
these built-in operations are available to the 
user of the machine. 

The programmer is the person who puts in- 
structions (called the program) into the com- 
puter. The program, designed for a_ specific 
problem, directs the computer through the cor- 
rect sequence of operations for the solution of the 
problem. The analogy has been made that a 
computer is a very fast clerk with a large file 
and an adding machine. 


Components of a Digital Computer 

The digital computer is made up of a number 
of components. The control unit determines the 
sequence of operations much as the clerk does in 
the hand calculation. The arithmetic unit does 
the work of the adding machine. The storage, or 
memory, unit contains the instructions to be per- 
formed, the data to be used, and possibly the re- 
sults of the computation ready to be printed out. 
Input-output units take the place of an office 
boy who delivers the problem to the clerk and 
waits for the solution so he can take it to the 
person concerned. A digital computer that is to 
be used for process control may have an analog- 
digital converter as an integral part, or as auxili- 
ary input-output equipment. 

Input-output equipment is used by the com- 
puter operator to communicate with the com- 
puter. Electric typewriters, punched paper tape 
units, punched card equipment, and magnetic 
tape units are all used, depending upon the size 
and type of installation, A small to medium size 
installation might use an electric typewriter 
which has provisions for punching and reading 
paper tape. Magnetic tapes are usually the fastest 
input-output media, and they are often used 
where there is a large amount of input and/or 
output information. The data can be transferred 
from punched cards to magnetic tape, or vice- 
versa, by auxiliary equipment while the com- 
puter is working on another problem. Digital 
information can also be read into the computer 
by means of switches, digital clocks, or other 
equipment, and digital output signals can be 
used to turn switches or lights on or off. 

The memory unit is the part of the digital 
computer in which instructions and data are 
stored, ready for use by the arithmetic and con- 
trol units. A storage location, called a word, has 
an address as a means of identification. A word 
may be a binary number, or a binary-coded deci- 
mal number. The size of a word in different 
computers may vary from the equivalent of a 
five-digit decimal number to a ten-digit decimal 
number, or larger. The number of words availa- 
ble may vary from a few thousand to several 
million. The words may be stored as magnetized 
spots on a magnetic drum or disc, or on an array 
of cores made with small beads of ferromagnetic 
material. Numerous other types of memories are 
also in use. 


The memory is classified as being random 
access if the same amount of time is required to 
bring any word from memory into the arithmetic 
or control unit. Magnetic core memories are ran- 
dom access. A cyclic memory, such as magnetic 
drum, has a given word available for reading only 
periodically and a variable waiting time will re- 
sult whenever this word is needed. The memory is 
considered to be volatile if power is required to 
maintain the information in the memory. Elec- 
trostatic and mercury delay line memory units 
are volatile. Magnetic cores, and usually mag- 
netic drum memories, are non-volatile because 
power is not required to maintain the informa- 
tion in the memory unit. 

The arithmetic and control units provide the 
equipment for controlling and carrying out arith- 
metic operations. One or more registers are in- 
cluded in this portion of the computer. They may 
consist of electronic circuitry, or they may be a 
portion of the main memory. The registers are 
used to temporarily store information, such as 
the numbers being operated on, the instruction 
being performed, or the “address” of the next 
instruction. The arithmetic and control units con- 
tain circuitry for decoding and recognizing the 
operations which the computer is designed to 
perform. Computers are available which can 
perform as few as 16 different operations, while 
others perform 100 or more. Typical operations 
are add, subtract, multiply, divide, transfer on 
zero, transfer on negative, shift right, shift left, 
store in memory, bring from memory, input from 
punched paper tape, and output to typewriter. 


Selection of a Digital Computer 

Many computers are available today. Any 
journal on computers gives advertisements and 
descriptions of currently available makes. It 
would be impossible to designate a specific com- 
puter for all purposes because, like mining ma- 
chines, certain ones fill certain needs. A few of 
the features generally considered in selecting a 
computer are: 


1) Speed of operation—for simple problems 
great speed may not be necessary. 


2) Reliability—a computer to be used for “on 
line” process control must obviously be very re- 
liable. 


3) Size of memory—certain jobs or problems 
require a much larger memory or “filing” area 
than others. Also speed of access to the memory 
must be considered. 


4) Size of word—some computers can handle 
larger numbers (hence, words) than others. 


5) Complexity of the logic section, or number 
of commands available—increasing the number 
of commands make short cuts available to the 
programmer and can speed up the operation of 
the computer and shorten the program. A com- 
plex logic, however, is not essential to solving 
complex problems. 


6) Input-output devices—the speed and com- 
plexity of the communication system will depend 
on the use to which the computer will be put. 


Peter B. Nalle and Leroy W. Weeks 


1002—MINING ENGINEERING, SEPTEMBER 1960 


‘ g 
He 
aa 
| 


COMPUTER (Continued from page 1001) 

quality range, or maximum quality consistent with 
a given output. Individual instrument loops cannot 
do this job to the same degree as a computer. 


COMPUTER CONTROL AT RIVERSIDE 

Early in 1958, Riverside Cement Co. rented a 
large computer to do a linear programming study 
on possible raw material sources. At about the same 
time, the Ramo-Wooldridge Corp. finished a study 
on the possibility of automating a part of the cement 
manufacturing process at Riverside’s Oro Grande 
deposit in Southern California. Early in 1959 a com- 
plex storage pile system was put into operation so 
as to make a more uniform kiln feed and to free the 
mining department from the requirement of sup- 
plying hour-by-hour variations in feed. An analysis 
of the mix problem, the possibility of controlling a 
kiln by a computer, and the results of the trial run 
in 1958 indicated that a computer could be put to 
good use. 

The computer purchased is an RW-300 process- 
control computer marketed by The Thompson-Ramo- 
Wooldridge Products Co. It is a general-purpose 
digital computer with the analog-to-digital and 
digital-to-analog conversion equipment as an in- 
tegral part of the unit. It has a magnetic drum 
memory with a capacity of approximately 8000 
words. A Flexowriter, which is an electric type- 
writer combined with a paper-tape punch and 
reader, is used for input and output of data. An 
operator’s control panel is also used for data input 
and for controlling the sequence of calculations. 

Cement Manufacturing Process: Before discussing 
the use of the computer for the mix calculations, it 
may be well to give a brief description of the cement 
manufacturing process. Portland cement is made by 
mixing raw materials and grinding them to a fine 
powder or slurry. This raw mix is burned to in- 
cipient fusion in a rotary kiln to produce clinker. 
The clinker is cooled and, with the addition of a 
small percentage of gypsum, it is ground to form 
the finished cement product. Specifications for the 
various types of Portland cement generally pre- 


scribe certain chemical requirements as well as the 
other requirements of strength, soundness, etc. The 
specifications include maximum or minimum per- 
centages of certain oxides and of compounds such as 
tri-calcium silicate and tri-calcium aluminate al- 
lowed in the finished cement. 

In the manufacture of cement of uniformly high 
quality, it is important that the percentages of 
oxides, and therefore of potential compounds, be 
carefully controlled. If the raw materials are fairly 
uniform in composition, the mix control problem 
may be relatively simple and few chemical analyses 
need be made. If, on the other hand, the raw mate- 
rials are variable in chemical analysis and if, for 
instance, some of the materials contain calcium 
oxide in the form of calcium carbonate and others 
in the form of calcium silicates, the mix problem 
may be complex. At Oro Grande the raw materials 
are analyzed for the percentages of SiO,, Al,O,, 
Fe,O,, CaO, MgO, Na.O, K,O, and loss (largely CO,). 
The problem is to blend materials so that the re- 
sulting mix has a certain average chemical analysis. 

Chemical analyses of specific materials available 
are required for making the mix calculations. A 
comprehensive program of diamond drilling of the 
quarry areas has been completed, and chemical 
analyses of the drill core provide general informa- 
tion. Samples are taken from blasthole cuttings dur- 
ing quarry operations to furnish daily information 
regarding materials immediately available. 

Computer Use at Riverside: The rock storage fa- 
cilities at Oro Grande provide space for the building 
of four piles of blended material, each containing 
35,000 to 40,000 tons. The raw materials are hauled 
by truck from the quarries to a 60 in. gyratory pri- 
mary crusher, and thence through a set of two ham- 
merhill secondary crushers. The resulting —% in. 
product is transported by conveyor belt to one of 
four blending piles. A stacker, traveling continu- 
ously back and forth over the length of the pile, 
builds each pile approximately 500 ft long and 36 
ft high. From the pile, a reclaimer is used to send 
the mix by conveyor belt to the grinding mills. Since 
the reclaimer starts at one end and slowly works 


Riverside’s computer control room. Computer cabinet, left; analog input cabinet, right rear. 
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along the entire length of the pile, the material go- 
ing to the mills is a uniform blend of material with- 
in the layered pile. 

The crushed material is weighed on belt scales and 
automatically sampled before going to the stacker. 
Thus each sample represents a known tonnage of 
material that has been placed on the pile. The 
chemical analysis can be used to calculate a 
weighted average chemical analysis of the pile. 

Various methods can be used to calculate the 
amounts of available materials that will build a pile 
of the desired average chemical analysis. For ex- 
ample, a set of six simultaneous equations could be 
set up and solved. This problem would be tedious 
to solve with a desk calculator but could be done 
easily with a digital computer. If a computer is 
available, it is better to use the rather recently de- 
veloped method called linear programming. 

Linear Programming at Riverside: Linear pro- 
gramming is a mathematical method for finding an 
optimum solution to a problem which has a number 
of possible solutions. As applied to the mix problem, 
this method will determine the lowest-cost com- 
bination of materials which can be combined to give 
a specified mix. The problem is set up by specifying 
the proportions of oxides desired in the mix plus 
the chemical analysis and cost of each of the raw 
materials that are available. In general, the number 
of source materials available is greater than the 
number of oxides specified, thus permitting more 
than one combination of materials to be used to 
make the mix. If the number of materials available 
is equal to the number of oxides specified exactly, 
there is usually only one solution. If there is no 
solution with a certain combination of specifications 
and materials, the linear programming method will 
indicate the reason for this—that is, it will show 
which oxide is not present in large enough percent- 
ages in the available materials. 

When using the linear programming method, it 
is possible to specify either definite values or ranges 
for the relative amounts of the oxides in the mix. 
For instance, we might specify a mix of the follow- 
ing chemical analysis: 


SiO, between 23.3 and 23.5 pct 
ALO, exactly 5.3 pct 

Fe.O, exactly 3.5 pct 

CaO between 64.0 and 65.0 pct 
MgO not exceeding 2.5 pct 
Na,.O not exceeding 0.6 pct 


The solution would show the lowest-cost combina- 
tion of materials that will meet these specifications. 

In actual use, a problem is set up for each pile 
before the pile is even started. The specifications for 
the pile are fed into the computer, along with the 
chemical analysis and the cost of each type of raw 
material available. The solution to the problem shows 
the lowest-cost combination of these materials, and 
the tonnage of each that should be used. Quarry 
operating personnel can then work out a schedule 
for hauling these materials from the quarries. At 
intervals during the period of six or seven days 
that is required to build the pile, it may be desira- 
ble to set up a new problem to determine what 
materials are needed to finish the pile. This may be 
necessary 1) when a certain material hauled from 
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the quarry has a chemical analysis different from 
that predicted, 2) when a certain type of material is 
no longer available, or 3) when additional materials 
have become available. The new problem would use 
the information obtained from samples of materials 
already placed on tke pile. 

An example of a typical problem is shown in the 
accompanying table. Twelve materials are shown as 
being available. Solution No. 1 shows the lowest- 
cost combination, and solutions Nos. 2 and 3 show 
the next lowest-cost combinations. Solution No. 4 
shows a much higher cost. Any one of these solu- 
tions might have been worked out by some type of 
hand calculation, but without the use of the linear 
programming method it would be difficult to deter- 
mine the combination with the lowest possible cost. 


Table |. Tons of Materials to Make 20,000 Tons of 
Clinker 


Tonnage Required 
Solution Ne. 
2 3 


Relative 
Cost per 
Material Ton 


Limestone 

Limestone 

Siliceous Limestone 
Magnesian Limestone 


| 


y 
Iron Ore 


Total Relative Cost d 1.05 1.20 3.51 


Besides using the results from linear program- 
ming problems for scheduling daily operations, they 
can be used in long-range planning. The most eco- 
nomical overall use of raw material deposits might 
be calculated. There are, of course, many other ap- 
plications for linear programming methods. Prob- 
lems related to purchasing, production, and shipping 
may be formulated so that the solution would show 
how to obtain lowest-cost production, highest total 
production, highest profit, or some other goal which 


may be desired. 
SUMMARY 


Use of the computer for solving cement mix prob- 
lems over a period of several months has shown that 
those familiar with the problems associated with 
quarry operations and with making cement raw mix 
have had little or no difficulty learning to use the 
computational system. Use of the computer does not 
relieve those in charge of quarry operations of the 
responsibility of making decisions. However, it does 
give them more information to help in making de- 
cisions by performing complex mathematical com- 
putations quickly and accurately. Using the com- 
puter, it is possible to experiment on paper with 
the use of certain materials formerly considered to 
be waste. The speed and ease of computation make 
such research work possible. 

It is expected that before long the computer will 
be monitoring and actually controlling portions of 
the cement manufacturing process at Riverside. In 
the meantime, it is helping to make possible the 
blending of raw materials to provide a uniform raw 
mix. Use of the results of linear programming prob- 
lems in scheduling daily and weekly quarry opera- 
tions has brought about more efficient use of quarry 
equipment and manpower. Of primary importance, 
the continued use of the computer should result in a 
longer life of the deposits now mined by Riverside 
Cement Co. for their raw material content. 
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DATA PROCESSING BY MACHINE — 
ASSET AT THE MINE SITE 


GEORGE S. KOCH, JR. and RICHARD F. LINK 


Machine processing of assay data has been successfully applied at two 

underground mining operations in Mexico. The speed, efficiency, and adap- 

tability of such machines can be of assistance in modernizing similar opera- 
tions elsewhere. 


bout 50,000 assays of mine samples were required 
Ai: a preliminary investigation of the distribution 
of gold, silver, lead, copper, and zinc in two large 
Mexican mines, the Frisco mine at San Francisco 
del Oro (Chihuahua) and the Fresnillo mine at 
Fresnillo (Zacatecas). The feasibility of working 
with so many assays rests directly on the use of 
machine processing methods. The purpose of this 
article is to describe the methods used because ma- 
chine (or data) processing can also be used effici- 
ently to make the many calculations from mine 
assays needed in mining operations. No particu- 
lar originality is claimed for these methods, which 
are straightforward applications of standard pro- 
cedures for machine processing. 

Inasmuch as machine processing is essentially a 
routine job once it is begun, procedures must be 
organized more completely than is the case where 
human judgment can be inserted at every step. Be- 
fore undertaking any work, it is necessary to decide 
carefully just which data must be processed as well 
as the exact results desired. 

Processing operations are carried out by machines 
which can do the following: 

1) Perform the usual arithmetic functions such 
as addition, subtraction, multiplication, and division 
(Calculating Punch). 

2) Sort (Sorter). 

3) Tabulate (Tabulator). 

All data must be punched onto the familiar IBM- 
type key-punch card before they can be processed. 


G. S. KOCH, JR., Member of AIME, is Assistant Professor of 
Geology, and R. F. LINK is Associate Professor of Statistics, Oregon 
State College, Corvallis, Ore. 


This step is perhaps the most tedious and, depend- 
ing on the extent of subsequent processing, the most 
expensive of all the steps involved. It is carried out 
by using a Card Punch and a Card Verifier. 


PROCESSING METHODS EMPLOYED IN 
MEXICO 


Preparation of Data for Processing: Both of the 
Mexican mining operations investigated work fis- 
sure veins that are sampled at intervals of two 
meters (about six ft) in drifts, raises, and at vari- 
ous places in the stopes. A typical medium-sized 
vein with an area, as measured in longitudinal sec- 
tion, of 0.25 km* (0.1 sq mile) contains about 4500 
samples of which almost half are drift samples. The 
original assay data were most readily available from 
level maps, from longitudinal sections of stopes, and 
from cross sections of raises. Cards were punched 
directly from these maps. For each sample, the fol- 
lowing was recorded: vein width; assay data of gold, 
silver, lead, copper, and zinc; mine coordinates; ele- 
vation. A card was punched for each sample; this re- 
quired approximately 38 digits per card to record the 
above data plus a code number. Mine coordinates 
and elevations of sections were not, of course, writ- 
ten for each sample on the original maps and sec- 
tions. At commercial rates, it would cost about 8¢ a 
sample to transfer the original assay data to the 
punched cards, or about 5¢ a sample if only the 
assay data from the level maps had been used and 
the less accessible data from the stopes and raises 
omitted. This includes the cost of verifying the 
punched data. 
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The new IBM 609 Calculator. 
Equipped with 80 to 144 pro- 
gram steps, the unit can make 
logical decisions as to which 
of these steps should be used 
to solve a specific problem. 


Calculation of Mineral Content: After the initial 
punching, the cards were machine-processed to ob- 
tain the contents of the vein at each place, i.e., the 
value of each assay multiplied by the vein width. 
At the same time, the following additional data of 
scientific interest were obtained: assay of combined 
base metals, approximate sulfur assay, combined 
base metals content, silver-zinc ratio, lead-zinc 
ratio. This work was done on an IBM Calculating 
Punch. At commercial rates, this processing step 
would cost about 0.25¢ per sample for calculating 
the contents for the five metals. 

Additional Processing: The remaining processing 
will be described only briefly because it is not di- 
rectly applicable to processing assay data for mine 
reports. However, it does indicate the type of in- 
formation that can be readily obtained from the 
assay data once they are punched on cards and 
demonstrates methods of interpreting the data of 
scientific interest and of potential commercial value. 

Most of these calculations were done on an IBM 
Electronic Statistical Machine. This machine does 
only three things. First, it sorts cards into cate- 
gories; for example, all assays with more than 10 
pet zine content can be segregated from the others, 
or all samples with a given ratio of lead-to-zinc can 
be segregated from the other samples. Secondly, 
this machine counts cards. For example, it will 
count the number of cards having copper values of 
0.5 pet, 0.6 pct, 0.7 pct, etc. Finally this machine can 
add, for instance, the silver assays on two cards, 
ten cards, or a thousand cards. Thus the machine is 
“simple-minded” but, since it processes 450 cards a 
minute, it can rapidly extract much useful informa- 
tion. In 10 min 4500 cards can be processed for a 
medium-sized vein 800 m (2400 ft) long and 400 m 
(1200 ft) deep. This enables the mining department 
to make many calculations which, by using conven- 
tional methods with desk calculators, would be too 
expensive, tedious, and time-consuming to be feas- 
ible, even when low-cost labor is available. 
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Using the IBM Electronic Statistical Machine, the 
ecards for each vein were machine-sorted into 
groups representing a grid of squares 20 meters on a 
side superimposed on a longitudinal section of each 
vein. The vertical coordinate is the elevation and the 
horizontal coordinate is a trigonometric function of 
the mine coordinates. For the two veins initially 
studied at the Frisco mine, this resulted in 620 
groups. The data in each group was then machine- 
processed to obtain the averages for the data points 
within each square. These averages have been 
plotted on maps and contours drawn to show the 
zoning of metals, which have definite patterns of 
mineralization at various places in the veins. 

For some purposes, it was more desirable to draw 
such contour maps using an equal number of sam- 
ples in each square rather than squares of equal size 
as described above. The IBM Electronic Statistical 
Machine can also be used to furnish such data. The 
following procedure is described to again illustrate 
the versatility of the machine. First, the key punch 
cards representing the samples were arranged in 
order by sorting according to the increasing value 
of one coordinate. The machine then can be made to 
average the data for each group of ten cards by 
counting and adding ten cards, printing a total, and 
automatically repeating this procedure with the 
next ten cards. This sort of preliminary averaging 


‘is commonly done in blocking ore to determine 


block lines. 


ADDITIONAL APPLICATIONS TO 
MINE OPERATIONS 

To set up a system of machine processing of mine 
assay data at an operating mine, existing assay data 
still in use would need to be punched on cards. As 
described above, the cost of this punching would be 
about 8¢ per sample for five metals. New assay data 
could be punched on key-punch cards at a cost of 
about 4¢ per sample. There are at least three good 
ways of recording new assay data on such 
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cards. These are mark-sensing, direct hand-punch- 
ing, and machine-punching. Perhaps the easiest is 
the direct hand-punching of special cards using a 
stencil and stylus. These cards can be punched by 
assay office personnel as rapidly as assays could be 
written out by hand. Mine coordinates and eleva- 
tions can also be punched on the same cards after 
the sample locations had been determined in the 
geological or engineering office. These original data 
are the only ones that would need to be punched 
by an operator. All subsequent steps would be done 
automatically by machine. 

Routine Reports: Daily or routine assay reports 
would be prepared from the punched cards by 
the use of an accounting machine. These reports 
on an appropriate preprinted form would contain 
the standard information of sample numbers, widths, 
assay values, and locations. In addition, useful data 
that is generally omitted from daily assay reports 
because of the time taken for their computation 
could readily be supplied through calculation using 
a Calculating Punch. Such items are metallic 
content (widths x assays), content adjusted to 
minimum stoping widths, dollar values, subtotals 
and grand totals for assays from various working 
places, and averages. Assay lists required at other 
reporting periods, such as monthly, quarterly, or 
annually, would be prepared in a manner ‘similar 
to that used for the daily assay reports. 

Computation of Ore Reserves: Calculation of ore 
reserves would be greatly facilitated by the use of 
these machine data-processing methods. In a typical 
vein mine, calculation of ore reserves first requires 
location of ore shoots on levels. This is commonly 
done by scanning lists of drift assays written on 
assay maps—a laborious procedure particularly 
where several metals contribute significantly te the 
value of the ore and where metal prices (or liquida- 
tion values) fluctuate widely. For instance, the sam- 
ple cards could be arranged in sequence of assays 
from one end of a drift to the other. In addition to 
the assay data originally punched for the individual 
sample, each card would contain the contents (width 
x assay) for each metal, adjusted if desired, for 
the minimum stoping width and dilution factors. 
Dollar value of the sample could then be computed 
using the particular metal prices in effect at that 
time, or those projected for a future period. 

If the minimum number of samples establishing 
a minable ore shoot were five, a data-processing ma- 
chine could scan cards until a group of at least five 
was obtained to meet the minimum dollar value re- 
quired. The machine could also be made to continue 
scanning cards until their totals fell below the re- 
quired value. Subsequent processing would yield 
the total dollar value and indicate the extent of the 
minable ore-shoot. Subsequent phases of blocking 
ore—taking into account data from raises, winzes, 
and stopes—would be handled in the same way as 
the level data. When the cards, representing sam- 
ples from a block of ore, were segregated and as- 
sembled, they could then be processed to obtain the 
tonnage of ore in the block, using the appropriate 
tonnage-volume and dilution factors required. 

Data processing methods are cheap and routine 
enough to permit reblocking of ore whenever costs 
and prices change. It certainly would allow reblock- 
ing of ore zones annually. This is a procedure that is 
often too expensive and too tedious when using 
desk calculators. (It is true that the dollar value of 
existing ore blocks can be readily recalculated an- 


nually with desk calculators but the more signifi- 
cant process of re-examining the limits of ore blocks 
is exceedingly laborious in a typical mine with a 
few million tons of reserves distributed in several 
hundred blocks.) 

Application of Machine Processing to Other 
Operations: The methods of machine processing 
described above would perform operations com- 
monly done with desk calculators. However, the 
greatest advantage of such processing would be the 
opportunity to make calculations that are seldom, 
if ever, carried out at present because they are too 
laborious for desk calculators. While the specific 
calculations suggested in this article stem from the 
experience of one of the authors in a medium-sized 
base metal mine, the principles could find applica- 
tion at other properties. 

First, machine processing would allow reblocking 
ore so that block limits could readily be adjusted 
whenever metal prices or liquidation values changed 
appreciably. Where a mine has a large number of 
ore blocks, this would make possible a clear decision 
as to which of them should be stoped at any par- 
ticular time. Through machine processing, all the 
mine blocks could be listed in order of dollar value 
per ton using current values. Management could 
then go down the list until it reached the first block 
suitable for mining from the standpoints of tonnage, 
haulage, labor, supervision, etc. Probably the costs 
and metal prices used in such calculations will be 
projected; nonetheless they are values that should 
be determined immediately before the decision is 
made where to stope, rather than the values ob- 
tained when the ore was blocked. Reblocking would 
also be used to control stoping, especially where a 
block of ore decreases in value as stoping progresses 
so that a question exists as to whether the mining 
of the entire block will pay. 

Secondly, by the use of machine processing, it 
would be feasible to block ore using modern statis- 
tical methods that are more accurate than conven- 
tional methods. For example, the tonnage-volume 
factor varies, of course, upon the specific gravity of 
the ore which, in turn, varies according to the pro- 
portion of minerals present. However, this is sel- 
dom, if ever, taken into account at present owing 
to the wearisome calculations required when done 
with desk calculators. 

Furthermore, once machine processing was in- 
stalled other applications would suggest themselves, 
as the authors discovered after gaining experience 
in processing assays for scientific purposes. 


CONCLUSION 


The authors believe that machine processing of 
assay data would pay in medium-sized or larger 
mines. Suitable machines for processing of mine 
assay data now rent for about $650 a month. Since 
these machines would be required for processing 
mine assay data only a few hours a week, they 
could be used for other purposes such as payroll 
and accounting. 


This project has been supported financially by the 
General Research Fund of Oregon State College and 
by the American Philosophical Society. The authors 
also are indebted to various colleagues at Oregon 
State College, in particular Tom J. Minner, for use- 
ful advice and assistance. The cooperation of the 
personnel of the Frisco and Fresnillo mines is also 
gratefully acknowledged. 
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ENGINEERS JOINT COUNCIL 


MISSION RUSSIA 


The following is an excerpt from a report by the EJC delegation which visited various Russian 

educational institutes during the four-week period ending July 23. Members of the delegation 

were: W. E. Lobo, Consulting Chemical Engineer, N. Y.; H. R. Beatty, President of Wentworth 

Institute, Boston; C. $. Dargusch, Advisor, Engineering Manpower Commission; O. Hoeffding, 

Economist, The Rand Corp.; S. B. Ingram, Director of Technical Employment, Bell Telephone 

Laboratories, Inc.; R. M. Mahoney, Manager of Industrial Relations Development, Union 
Carbide Corp. 


The objective of the mission was basically to study 
the utilization of engineers and engineering techni- 
cians and their interrelationship in the Soviet Union. 
Beginning with their graduation from the engineering 
institutes and technicums, we hoped to learn how the 
graduates started out in industry, what their training 
on the job was, what sort of work they did, and how 
they worked themselves up within their profession. 
However, it turned out that, as our host was the 
Ministry of Higher and Secondary Education, most of 
our visits were to educational establishments. Our 
itinerary covered Moscow, Leningrad, Kharkov, Ros- 
tov, Baku, and Tashkent, with a side trip to Samar- 
kand. In all, we visited 13 technical institutes, three 
technicums, and five industrial plants or enterprises, 
as they are called there. 

Our trip was one of only four weeks. Our observa- 
tions were limited by the few cities and enterprises 
we were permitted to visit. Nevertheless, we did come 
back with some definite impressions and conclusions 
which we feel should be of interest to engineers, edu- 
cators, and those concerned with the relative economic 
and technical power of the USSR and the U.S. 

First, although the quality of engineering education 
had previously been studied by Korol of MIT and 
DeWitt of Harvard, as well as by the ASEE team in 
1957, we had the opportunity to observe that significant 
changes have been and are being made in the Soviet 
Union. Following a 1957 decree, the goal is to admit 
not more than 20 pct of their high school students 
directly to higher education; the remaining 80 pct have 
to spend two years in practical work in industry before 
being permitted to continue their education. Even the 
20 pet directly admitted are required, as part of their 
education, to spend 16 months in practical work in 
industry. Furthermore, since so much practical train- 
ing is being received while working in industry under 
the guidance of institute faculty members who ac- 
company the students to the enterprises, it has be- 
come possible, as well as desirable, to considerably 
strengthen the theoretical content of the engineering 
program. Thus, we can say that the engineering edu- 
cation given in those institutes in the USSR which we 
visited is of high quality. Theoretical and mathematical 
content is above that generally given in the bachelor 
programs in U.S. engineering colleges. This is combined 
with practical specialization to a large extent. Foreign 
languages and political economy are included in the 
curricula, but not the more humanistic social courses 
which we give. 

Second, technicums operate an efficient and effective 
program to produce technicians. The mathematical con- 
tent of the course work is above that of practically all 
the technical institutes in the U.S. Representatives of 
the Ministry of Higher and Secondary Education stated 
that the USSR is producing 250,000 industrial techni- 
cum graduates annually for industry, while we in the 
U.S. graduate 14,000 to 16,000 annually, of whom not 
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more than 1000 are of the quality of those produced 
by the technicums we visited. Also, a considerable 
number of technicum graduates go on in engineering 
education to qualify as engineers. There seems to 
be little question that enterprises are utilizing tech- 
nicians to support effectively the work of engineers 
in research, design, and production. 

Third, although some 108,000 engineers are gradu- 
ating each year in the USSR, we did get the im- 
pression that many are assigned to jobs to which we 
would not assign engineers in this country. It is 
not uncommon, apparently, for an engineer on his 
first assignment to serve as a technician or even in 
the worker category. 

About one third of the students in engineering 
institutes and technicums are women, who are em- 
ployed in a wide range of technical positions. It 
seems, however, that a smaller percentage hold top 
administrative positions in enterprises and education. 

One of the most impressive things was the broad 
program of continuing education through evening, cor- 
respondence, and refresher courses which provide op- 
portunities for large numbers of men and women in 
all levels to continue their technical education. There 
is no question that Soviet citizens approach technical 
education with great seriousness of purpose and real 
dedication. They know that it is one of the principle 
avenues to higher status and economic privilege. This 
results in an extremely high motivation in both insti- 
tutes and technicums, which helps to account for the 
very low attrition rates (less than 5 pct in the day- 
time division, and 10 to 15 pct in the evening and cor- 
respondence divisions). Another important motivation 
factor, of course, is the stipend given 75 to 80 pct of 
all students on the basis of academic performance. 
Again, engineering education positions, which usually 
come only after many years of experience in industry 
plus post-graduate study, carry more status and finan- 
cial compensation than industrial positions. 

Under the new system all technical education has 
been closely integrated with industry. In this way 
the graduates may be effectively utilized by industry 
immediately after graduation because of the practical 
work experience obtained at the enterprises during the 
educational process. The faculties of the technical in- 
stitutions, aided by their students, are continually 
called upon by the enterprises to solve many of their 
problems. This close cooperation is of great benefit to 
all concerned. 

Summarizing, we believe that we can learn some- 
thing from our visit. We must not discount the tech- 
nical education which is being given increasingly 
throughout the Soviet Union. The drive to learn, with 
appreciation by all of the importance and impact of 
technology in today’s world, is something to which we 
can well give serious thought. We are in a highly com- 
petitive world situation and we want to maintain our 
position. 
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AUTOMATIC THICKENER CONTROL 
MARMORA MINE 


ying approximately 110 miles east of Toronto, 

Canada, the'Marmora mine produces iron ore 
with a content of about 40 pct Fe, primarily in the 
form of magnetite. Operated by the Marmoraton 
Mining Co., a subsidiary of Bethlehem Steel Co., 
the orebody is mined by open pit methods. The ore 
from the pit is crushed, cobbed, ground to —100 
mesh, magnetically concentrated to 67 pct iron, 
and then pelletized in shaft furnaces. The pellets 
are normally shipped by rail throughout the year 
from Marmora to Picton on Lake Ontario where 
they are unloaded and stored. Subsequently, during 
the navigation season, the pellets are shipped to 
Bethlehem Steel’s Lackawanna plant in Buffalo, 
New York, for use in the blast furnace. 

At Marmora, the pellet plant demand and the 
concentrator output are not usually equal. To 
counter this problem, surge capacity in the form of 
storage pits in combination with a 30-ft diam thick- 
ener has been provided between the concentrator 
and the pellet plant. Two sets of controls have been 
installed on this thickener, one controlling the 
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feed to the thickener and the other, the underflow 
removed from the thickener. 


THICKENER FEED CONTROL 

The thickener feed control illustrated in Fig. 1 
works as follows: During periods when concentra- 
tor production is greater than pellet furnace de- 
mand, the concentrate is pumped to the 30-ft diam 
thickener. As the sludge level rises in the thickener, 
it is sensed as an increase in back pressure by an air 
probe. When the sludge level reaches a predeter- 
mined upper limit, the control instrument trips a 
three-way solenoid valve closing an air-operated 
pinch valve, and the feed is diverted through a by- 
pass to the surge pits. 

When the sludge level drops to a predetermined 
lower level, the control re-opens the pinch valve, 
returning the feed to the thickener (this level is al- 
lowed to oscillate about 6 in.) Maintaining the 
sludge level within these limits keeps the underflow 
density quite constant. Modulating controls were 
not used as the magnetite concentrate is magneti- 
cally flocculated and the on-off control does not af- 
fect the screen analysis of the underflow. 

If the back pressure on the air probe is not in the 
desired range (sludge level too high or too low) a 
signal light flashes on. The signal light was origin- 
ally controlled by a mercury manometer equipped 
with high and low level contacts. This method 
proved unreliable and has been replaced by two 
bellows-actuated mercury switches. Otherwise the 
equipment is as it was installed five years ago. 

When the concentrator is not scheduled for oper- 
ation or the pellet furnace demand is in excess of 
the concentrator production, total concentrator out- 
put is pumped to the thickener and concentrate is 
reclaimed from the storage pits to make up the de- 
ficiency. The decanted concentrate is transferred 
from the pits to a bin and apron feeder by an over- 
head traveling crane. It is then repulped and 
pumped to the thickener. The automatic thickener 
feed controls are switched to regulate the apron 
feeder in the same on-off manner. 
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The feed controls serve the following purposes: 
1. They meter into the thickener an amount of 
magnetite concentrate equal to that being removed 
for filtering. 

2. They maintain within limits the desired sludge 
level in the thickener, which ensures a thickener 
underflow of constant density. 


THICKENER FILTER CIRCUIT 

The thickener underflow-filter feed circuit in Fig. 
2 is somewhat more complicated than the «rdinary 
filtering circuit since solid fuel (coal) is added and 
which must be kept out of the thickener. If it is not, 
the coal tends to build up in the thickener (prob- 
ably due to a heavy media effect), giving an erratic 
coal content in the underflow and filter cake. 

The circuit operates as follows: The underflow is 
removed from the thickener by a centrifugal pump. 
A splitter divides the pump discharge into two 
streams; one goes to the thickener and the other, to 
the sump and pump. Coal is added to the pump 
sump and the slurry is then pumped to the splitters 
ahead of the filters. The filter operator manually 
adjusts these splitters so that the filters produce at 
the rate equal to the demand of the furnaces. Water 
is added to the filter tanks by means of float valves, 
ensuring that a slurry level is maintained in the 
filters at all times. 

The excess material from the hand-operated filter 
feed splitters is returned by gravity to the pump 
sump where an air probe senses the pulp level. A 
modulating controller equipped with an automatic 
reset mechanism reacts to the back pressure meas- 
ured by this sump probe by adjusting the position 
of the splitter at the centrifugal pump so as to al- 
ways maintain a predetermined sump level. For ex- 
ample, when a filter operator decreases the amount 
of concentrate being filtered, the return to the sump 
increases, thus raising the level in the sump. The 
air probe senses this change and the modulating con- 
troller repositions the splitter at the centrifugal 
pump so that it delivers less to the sump, bringing 
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Fig. 4—View of the mill at Marmora. Portion of the open pit is seen at the left. 


the sump level back to the control point and thereby 
balancing the input and output. 

This circuit has worked well since its installation. 
A signal light, actuated by the back pressure on the 
probe, was added to the circuit to indicate high 
and low sump levels, and the original diaphragm 
pump handling thickener underflow was replaced 
by a centrifugal pump. Otherwise the circuit re- 
mains as it was originally installed. 

Basically, the automatic controls in this circuit 
allow the filter operator to change at will his filter 
feed rate without having to make manually a cor- 
responding change in the feed to the pump sump, 
which is located several floors below his filter sta- 
tion. The thickener feed and the underflow-filter 
circuits could be operated without automatic con- 
trols, but this would necessitate an extra man on 
each shift. In addition, manual operation would not 
be as reliable or as accurate as that achieved by in- 
strument control. 


AUTOMATIC ADDITIVE SYSTEM 

The control system is now in the process of being 
expanded to regulate the addition of coal. Although 
the average filtering rate is known, the variation 
above or below average can only be estimated and 
the coal addition can be no more accurate than the 
operator’s estimate. In order to meter the correct 
ratio of coal into the slurry automatically at all 
filter rates, the automation shown in Fig. 3 is being 
installed. 

The material flow and the sump level controls will 
be the same as those shown in Fig. 2. However, the 
present splitter will be replaced by a splitter box 
and splitter assembly equipped with an overflow 
which will ensure a constant tonnage out of the 
bottom of the splitter box. This arrangement will 
allow the splitter to make an accurate and repro- 
ducible split even though the output of the centri- 
fugal pump varies. 

The control instrument in Fig. 2 (and shown in 
Fig. 3 as control instrument No. 1), which registers 
the variable back pressure according to the sump 
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level as previously described, will now serve two 
purposes: it will adjust the tonnage of concentrate 
going to the sump by positioning the splitter, and it 
will adjust the rate of coal feed by regulating the 
control point of the No. 2 instrument in Fig. 3 by’ 
means of an indexing mechanism. Each point on the 
No. 1 instrument in Fig. 3 will correspond to an 
exact position of the splitter, a particular tonnage of 
concentrate going to the sump pump, and a partic- 
ular tonnage of coal being called for by the No. 2 
control instrument. 

The No. 2 instrument will be equipped with pro- 
portional band and automatic reset mechanisms. 
This control instrument will utilize a signal from a 
tachometer-generator to vary the speed of the con- 
veyor belt which feeds the coal to the system. The 
tachometer-generator signal will position the indi- 
cating needle on this instrument according to the 
belt speed. Corrections in belt speed will continue 
until the predetermined control point and the needle 
are in coincidence, at which time the required 
amount of coal will be added to create the desired 
ratio of coal in the slurry. 

The indexing mechanism will be equipped with a 
span adjustment. This will be used to change the 
concentrate-coal ratio when necessary due to varia- 
tions in the sulfur content of the concentrate. 


SUMMARY 


The controls on the thickener feed and underflow 
have worked well. Their installation has been more 
than justified by savings in labor cost and by a 
trouble-free operation. The coal control will elimin- 
ate a manual operation, and it is expected that it 
will be justified by eliminating a variable in the 
pelletizing plant and indirectly contributing to the 
improved quality of the final product. 


The author is indebted to Mr. P. L. Steffensen, 
Manager of the Raw Materials Research Division, 
Bethlehem Steel Company, for permission to pub- 
lish this paper and the aid given in its preparation. 
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BUCKET WHEELS 
GERMANY 


uring the last 15 years, the bucket wheel has be- 
D come increasingly popular as a mining tool. Being 
a large-capacity continuous mining excavator, the 
machine offers low actual operating costs and low 
unit costs. Of German origin, the bucket wheel has 
now appeared on the American mining scene as 
well as in such other places as Australia, Northern 
Rhodesia, South Africa, Congo, Indonesia, and India. 

Patented in 1913, the first practical application 
waited until 1920 when a bucket wheel excavator 
was placed in operation at an open pit lignite mine 
in central Germany. This initial experiment met 
with little success due to difficulties in solving the 
technical problems of the machine’s construction 
rather than to the design of the wheel itself. 


It was not until 1936 that bucket wheel excava- 
tors came into their own. In that year, several 
machines were constructed which weighed 200 tons 
and were capable of handling 650 cu yd of material 
per hour. Today, giant bucket wheels are in exist- 
ence weighing in excess of 6000 tons and with 
hourly excavating capacities of 11,000 to 13,000 
cu yd of material. 

The following photographs, provided through the 
courtesy of Fried. Krupp corporation in Western 
Germany, show some of the equipment employed 
in that country today for stripping overburden from 
coal deposits and removal of such material to 
designated dump sites, often situated many miles 
away from the actual mining operation. 
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View of Krupp’s largest bucket wheel excavator stripping overburden from a coal open pit mine in Germany. 
Constructed in 1953-1954, the machine weighs 6000 tons, has a 38-ft diam wheel, and can excavate 11,000 cu yd of 
material per hour. The bucket wheel boom (left) and the conveyor boom (to right of crawler tractor unit) are rotated 
independently of each other. On large-capacity bucket wheel excavators, an independent mobile loading unit (far 
right) transfers material from discharge conveyor of excavator to waiting rail cars for removal from mine workings. 
The mobile loading unit is connected to the discharge conveyor boom of the excavator by a conveyor bridge, seen ex- 
tending from loading unit to underneath part of discharge conveyor boom. The equipment pictured on this and the 
next page are employed by one German coal mining company to handle overburden from its mine near Cologne. 


In this large-scale coal mining op- 

eration in Germany, the dumping 

area is approximately 15 miles from 

the open pit. Railroads serve to carry 

excavator to the dump site. At the 

: the excavated material into a ditch 
running parallel to the rail tracks. A 
so-called “ditch bunker loader” (ma- 
chine on left) scoops up this material 
and, by means of a conveyor belt, 
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Detailed view of a ditch bunker 
loader. These loaders are usually em- 
ployed only where a train serves to 
transport excavated overburden to the 
dump site. This particular unit is uti- 
lizing a bucket chain excavator which 
both digs the initial ditch and removes 
the overburden dumped into it from 
the rail cars. To an increasing extent 
in the last few years, the bucket wheel 
has been replacing the bucket chain 
in ditch loaders such as shown here. 


This large spreader, built in 1955, acts as a mobile conveyor unit which receives excavated material from the ditch 


bunker loader (smaller machine at left) via a conveyor belt and discharges the material into a designated dumping 
area. The discharge boom (right) is 295 ft long, has a maximum dumping height of 112 ft, and can be pivoted in a 
180° arc. The boom extending to the left of the spreader and over the ditch bunker loader acts as a counterweight. 
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Prototype of an underground bucket wheel excavator. To meet the narrow drifting widths in mines, two bucket 
wheels were placed as shown on the machine to obtain small free cutting angles in either horizontal direction. The 
basic design is similar to that of the larger excavators—wheel boom mounted on a pivotal superstructure, and a 
short independently operated discharge conveyor. The controls are located directly above the dumping point of 
the conveyor. This particular machine met with limited success in underground operations, but it was responsible 
for stimulating the development of other small-size bucket wheel excavators now in use at several open pit mines. 


View of a bucket wheet excavator designed for both high and deep cutting. This machine is shown excavating over- 
burden below the track level. Maximum cutting height of this particuiar excavator is 39 ft; cutting depth, 23 ft. 
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October Events Across the Country 


Alabama September 30—October 1, Annual meeting of AIME Southeast Section in Birmingham, 
Ala. Members will not want to miss Section’s biggest event. Two-day technical program leaves plenty 
of time for social events and Saturday football game. Registration starts September 29. More de- 


tails on page 1024. 


Arizona October 17-18, Symposium on Surface Mining Practices at University of Arizona's Col- 
lege of Mines. Wednesday morning field trip, October 19, to Asarco’s new large-scale mine, the 


Mission Project, on outskirts of Tucson. Details on page 1021. 


Colorado 
Denver, October 4-5, Board meetings, AIME and SME, coincide 


with SPE fall meeting, also in Denver. See SME Bulletin 
Board, July ENGINEERING. 

Golden, Colo., October 17-19, Drilling and Blasting Symposium, 
Colorado School of Mines. Full program, pages 1021-1022. 


Indiana October 5-8, Ninth Annual Clay Conference, Purdue University, Lafayette, 
Ind. Field trip and laboratory visits, October 5. Technical sessions, October 6-8. For 
further information, write Professor J. L. White, Local Chairman, Ninth Annual Clay 


Conference, Purdue University. 


Minnesota 
October 7-8, Third Quinquennial Alumni Reunion, Min- 


x nesota School of Mines and Technology, Institute of 
Technology. Technical sessions, followed by banquet 
< 


and dance. Saturday, October 8, Northwestern vs Min- 
nesota football game. See page 1024. 


Utah October 5-7, Rocky Mountain Minerals Conference, Salt Lake 
City. See page 933, August Mininc ENGINEERING. 


West Virginia — October 24-25, Joint Solid Fuels Conference, AIME-ASME, 
Charleston, W. Va. News of this meeting on page 1020. 


Fe z Bos 
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The last beam is lowered into place during 
topping out ceremony for the new center. 


Workman lifting steel window grids for 
the glass-walled east base into position. 


A dramatic scene from top of new center, 


flag flying, UN building in background. 


American Flag Flies Over United Engineering Center 
During Topping Out Ceremony Held July 26, 1960 


As the last steel beam for the United Engineering Center was lowered into 
place on July 26th, the American flag atop it rippled in the breeze, marking 
the traditional topping out ceremony. This ceremony is a repetition of pre- 
historic tradition to appease the wrath of the gods and bring good luck to 
the structure. Officials of the societies that will occupy the building watched 
the unfurling of the flag. 

The 20-story, all-welded building, at United Nations Plaza and 47th Street, 
New York City, was fabricated and erected by Dreier Structural Steel Co. 
Inc., Long Island City. One of the innovations introduced into the steel frame 
by Seelye, Stevenson, Value & Knecht, consulting engineers, is that me- 
chanical and electric conduits pass through the steel beams and girders, thus 
reducing story height. 

During the week following the topping out ceremony the first stainless 
steel window grids were mounted. In the next few months some 170,000 lb of 
stainless steel will be placed on the building’s exterior, including curtain 
wall mullions and column covers, The first stainless steel grids were fixed on 
the special two-story east base of the building where a glass wall 25 ft high 
will enclose an exhibit area. 

The basic curtain wall panel for the Center measures 12% ft high and 5 ft 
wide. Inside a rectangular framing of stainless steel is a sheet of window 
glass and a sheet of colored spandrel glass. The two glass sections are divided 
by a stainless steel bar. Vertical and horizontal mullions were designed and 
fabricated into the curtain wall frame units. Adjacent frames will be center- 
joined as the panels are installed, resulting in a finished appearance of one- 
piece 4-in. wide mullions rising the full height of the building and spanning 
its breadth. This ingeniously simple mullion design will speed erection, give 
closer control over sealants, and lower construction costs. 

The gleaming gridwork of mullions on the building will be further accented 
by five columns on the south and four on the north, rising from ground level 
to the top of the 283-ft structure. At the south base of the building where 
the columns are free-standing, four sections will surround them with stain- 
less steel. 

Taking advantage of design variations made possible by developments in 
color-coated stainless steel, the architects specified a band of black stainless 
steel fascia panels between the second and third floor, dividing the tower 
from the two-story lobby. 


Officials of the sponsoring societies of the United Engineering Center watch topping 
out ceremony. From left to right: O. B. Schier, Il, Secretary, The American Society 
of Mechanical Engineers; E. L, Chandler, Treasurer, American Society of Mechanical 
Engineers; Beatrice Hicks, Society of Women Engineers; Alta Samuels, Society of 
Women Engineers; Andrew T. Boggs, Technical Secretary, American Society of Heat- 
ing, Refrigerating, and Air-Conditioning Engineers, Inc.; C. E. Davies, Executive 
Director, United Engineering Center; Andrew Fletcher, President, United Engineering 
Center; Ernest Kirkendall, Secretary, American Institute of Mining, Metallurgical, and 
Petroleum Engineers, Inc.; H. C. Cross, Executive Secretary, American Society of 
Heating, Refrigerating, and Air-Conditioning Engineers, and (watching the beam 
ascend) N. S. Hibshman, Secretary of the American Institute of Electrical Engineers. 
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AIME Lags Behind 
Other Four Founder 
Societies in Member 
Gifts Campaign for 
Engineering Center 


UNITED ENGINEERING CENTER 
| MEMBER GIFTS CAMPAIGN 
PERCENTAGE OF GOALS | 


JAN MAR JUN SEP DEC MAR JUN SEP DEC man JUN SEP 
se 


AIME members have not yet sup- 
ported the Member Gifts campaign 
for the new United Engineering 
Center to the same extent as mem- 
bers of the other four Founder En- 
gineering Societies, as shown in the 
accempanying graph. Some $90,000, 
or 18 pct, remains to be raised from 
AIME members to meet our quota of 
$500,000. Special efforts will be 
made to reach every member and to 
complete the campaign before the 
end of the year. Those who have not 
yet been approached should so ad- 
vise the Chairman of their respec- 
tive Local Sections who will gladly 
provide them with pledge cards, or 
they may communicate directly with 
AIME headquarters. Any pledge 
made may be paid in installments 
over the next three years. 


The Chemical Engineers have al- 
ready exceeded their quota by 6 pct, 
or by some $18,000; the Civils in 
August (at 99 pct) had but $9000 to 
go; the Electricals (at 94 pct) lacked 
$56,000; and the Mechanicals (at 88 
pet) were $99,000 behind. 


To date, 23 pct of AIME members 
all over the world have made 
pledges. A comparatively small per- 
centage has refused to do so, for a 
variety of reasons. Perhaps half of 
the membership has not been spe- 
cifically asked, but such members 
should not hold back any longer for 
this reason. Checks should be made 
payable to “United Engineering 
Trustees” and contributions are tax 
deductible. 


FOR SALE 


VENTILATION 
EQUIPMENT 


Located New York City 


Mechanical and electrical equipment for large ventilation system consisting of: 
20—American Blower Corp. Centrifugal Fans 


20—G. E. Induction Motors 
Type K, 208V, 3ph, 60 cycle. Ratings as follows: 
8—50/16/2.5 H.P.—900/600/300 RPM 
2—32/4.1 H.P.—900/450 RPM 
10—52.5/6.6 H.P.—900/450 RPM 


Complete with Texrope drives, motor starting cabinets, magnetos for fan 
speed indication and damper motors and controls. 


FAN DATA 


Quantity Type Volume Per Fan Static Pressure 
(cu. ft. per min.) (in. of woter) 
6 Down Blast 120,400 2.12 
4 Down Blast 166,000 1.25 
4 Up Blast 110,000 1.37 
3 Up Blast 125,000 2.00 
3 Up Blast 167,600 1.25 


To be sold as a lot for removal by purchaser. 


The system is to be discontinued in 1961. Approximately half of the equip- 
ment will be available about May, 1961, the balance about September, 196). 
It is considered by owner to be in excellent condition; however, purchaser 
must rely on his own inspection. 


Subject to Prior Sale 
For further information write: 


Box No. 60 ME10 


SEPTEMBER 1960, MINING ENGINEERING—1019 


~ 2 
~ 
100 
+ + + 
aN 
90} +—+—+—+ + 
T 
OTHER 4 
| 
AIME 
* 
a2 
ae +—+—+ + 
» + + + + OTHER 4 FOUNDER SOCIETIES 
J GOALS 
AIME 9500 ,000 
ASCE 800,000 
| AIEE 900.000 | 
AIChE 300,000 
2 + + + + + 4 + + | 
6 + + + } 4 
° 
| 
i 


Solid Fuels Conference 
Meets Oct. 24 and 25 


The 23rd Annual AIME-ASME 
Joint Solid Fuels Conference meets 
October 24 and 25 at the Daniel 
Boone Hotel in Charleston, W. Va. In 
addition to the technical sessions a 
number of special events have been 
planned. A choice of four field trips 
arranged for Tuesday afternoon, 
October 25, caters to a variety of 
interests. Included are tours of a 
remote-controlled continuous miner 
operation at Union Carbide Chemi- 
cals Co.; coal preparation plant and 


bore-mining operations at the Car- 
bon Fuel Co.; the Kanawha River 
plant of the Appalachian Power Co.; 
and the technical center for re- 
search, engineering, and develop- 
ment of Union Carbide Chemicals 
Co. 

Monday’s luncheon speaker will 
be Stephen F. Dunn, National Coal 
Assn., whose subject is The Future 
of Coal is Not Black. At Tuesday’s 
luncheon Ivor F. Boiarsky will en- 
tertain guests with a tour of the 
Holy Land. Highlight of Monday 
night’s banquet will be the presen- 
tation of the Percy Nicholls Award. 
The recipient will be announced at 


for efficient, high capacity 


screening choose 
from the complete 
line of 
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VIBRATING 
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Whatever your screening problem, 
SYNTRON builds a vibrating screen for 
every screening need. 


SYNTRON Vibrating Screens have 
been tested and proven in many mining 
applications—sizing ROM coal, dewater- 
ing, media recovery, wet and dry sizing 
and fine screening. Uniform quality con- 
trol screening means consistently high 
quality products. 

SYNTRON Screens offer efficiency, de- 
pendability and low maintenance for bet- 
ter screening, higher capacity as lower 
cost. 


Write for the catalog section on Vibrating 
Screens 


SYNTRON COMPANY 


554 Ave. 
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that time. The Honorable Cecil H. 
Underwood, Governor of the State 
of West Virginia, will be guest 
speaker. His subject: West Virginia 
Coal Resources. Entertainment will 
be provided by the Guildaires of the 
Charleston Light Opera Guild. The 
banquet will be preceded by a so- 
cial hour sponsored by the Chesa- 
peake and Ohio Railway. 

The ladies will be kept busy with 
a program of their own, beginning 
with a coffee hour at the hotel on 
Monday morning. A tour of Blenko 
glass plant and a luncheon at Wren’s 
Nest follow. They are of course wel- 
come to attend the social hour and 
banquet that evening. Tuesday 
morning a tour of the State Capitol 
has been arranged, followed by a 
luncheon at the Edgewood Country 
Club. 

There have been several additions 
to the technical program since it ap- 
peared in the August issue of MIN- 
ING ENGINEERING. The complete pro- 
gram follows: 


Session I, October 24, 9:30 a.m. 


D. Davis, Chairman 
A. Spotte, Co-Chairman 


Mechanical Mining in Low-Seam (28 
to 36-In.) Mines: Clyde Storey, 
Princess Elkhorn Coal Div., Prin- 
cess Coals Inc. 


What Industrial Consumers Look for 
in Purchasing Coal: Donald M. 
Given, Union Carbide Corp. 


The Supplier’s Viewpoint in Selling 
Coal: C. R. Mobley, Jr., Island 
Creek Coal Sales Co. 


Session II, October 24, 2:00 p.m. 


M. L. Jones, Chairman 
R. W. Precious, Co-Chairman 


A Decade of Electric Utility Fuel 
Experience: Myles E. Robinson 
and W. L. Kurtz, National Coal 
Assn. 

New Concepts—Coal from Mine to 
Industrial Boilers: C. E. Day, E. I. 
du Pont de Nemours & Co. Inc. 


A Concept of Combustion Control 
for Firing Two Solid Fuels: C. E. 
Rodenburg, Rust Engineering Co. 


Session III, October 25, 9:00 a.m. 


J. B. Walker, Jr., Chairman 
H. C. Skaggs, Jr., Co-Chairman 


Volatile Matter in Coal and Its Rela- 
tion to Pulverized Coal-Fired 
Units: Jospeh F. Mullen, Pittston 
Clinchfield Coal Sales Co. 


The Comparison of Sulfur Analyses 
by Combustion Tube and Eschka 
Methods Using Coals from Various 
Seams and of Varying Sulfur Con- 
tent: E. J. Sandy, West Virginia 
University. 

Present Status of Underground 
Gasification of Coal in USSR: 
C. D. Pears, Southern Research 
Institute. 


Electromagnetic 
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1960 AMC Program 


A wealth of material is packed 
into the four-day session of the 1960 
American Mining Congress to be 
held October 10 to 13 in Las Vegas, 
Nevada. Broad topics to be consid- 
ered include: national mineral pol- 
icies; public lands; exploration and 
geology; general operating prob- 
lems; a tax panel and forum; an in- 
dustrial engineering symposium; 
open pit mining; labor relations, 
underground mining, milling, and 
metallurgy; state of the mining in- 
dustries; uranium, gold, silver, and 
monetary policies; management tools 
and techniques; and an underground 
drilling symposium. 

In addition, an extensive exposi- 
tion of machinery, equipment, and 
related products will be featured. 
Special activities for the ladies have 
been planned and two field trips 
have been scheduled, one by plane 
to Kennecott’s mining operations at 
Ruth and the other by bus to sev- 
eral southern Nevada plants. The 
ladies are welcome on the Kennecott 
trip but not the other. Because of 
the world-famous entertainment at- 
tractions of Las Vegas, no official 
AMC evening functions have been 
scheduled. 


Plans for Underground 
Mining Session Set 


Plans for the Mining and Explora- 
tion Division’s participation in the 
technical sessions of the 1961 An- 
nual Meeting in St. Louis continue 
apace. John J. Reed, program 
chairman for the underground 
mining session, recently disclosed 
the following tentative program. 
Underground Use of AN-Fuel Oil 
Explosives by John L. Ryon, Jr., In- 
ternational Salt Co.; Boring Large- 
Hole Mine Openings by E. A. Mor- 
lan, Hughes Tool Co., and Floyd 
Ray, Rayco Drilling Co.; and Theory 
of Rock Bolting by Thomas A. Lang, 
Bechtel Corp., are definite. Other 
possibilities include Mining under 
Rock Burst Conditions, speaker as 
yet unknown; Experimental Model 
Studies of Failure of Underground 
Openings under Impulsive Loads by 
John S. Rinehart, Colorado School 
of Mines; Measurement of Rock 
Pressure with a Hydraulic Cell by 
Louis A. Panek, USBM; and Alimak 
Raise Climber by B. R. Waples, Jr., 


Shattuck Denn Mining Corp. 

To insure on-the-spot follow-up 
of program arrangements Reed, who 
has left St. Joseph Lead Co. to ac- 
cept an appointment on the faculty 
of the Colorado School of Mines, 
named C. David Mann of Bonne 
Terre, Mo., as his co-chairman. 


Geophysics 


Don A. Hansen, program chair- 
man, reports progress in planning 
the geophysics session, which now 
is called GEOPHYSICS FOR THE GEOL- 
OGIST AND ENGINEER. Definitely 
scheduled is Geologic Mapping with 
the Aid of Magnetics by Malcolm 
Heyburn, Titanium Div., National 
Lead Co. A paper by George V. 
Keller, USGS, entitled Geophysical 
Studies in Support of Geologic Map- 
ping in the Twin Buttes Quadrangle, 
Arizona, has been tentatively sched- 
uled. Papers on air magnetic sur- 
veys and seismie method are still in 
the planning stage. 


Surface Mine Practices 
Symposium Scheduled 


The College of Mines of the Uni- 
versity of Arizona, Tuscon, will hold 
a symposium on Surface Mining 
Practices October 17 and 18. The 
morning of October 19 a trip to the 
Mission Project of American Smelt- 
ing & Refining Co. on the outskirts 
of Tuscon has been arranged for 
those who are interested. 

Monday’s luncheon speaker will 
be Reuben G. Gustavson of the Uni- 
versity. A film provided by Marion 
Power Shovel Co. will be shown at 
Tuesday’s luncheon. Highlight of 
the conference will be the banquet 
speech by The Honorable Barry 
Goldwater, U.S. Senator from Ari- 
zona. 

The program for the technical ses- 
sions follows: Monday, October 17, 
9:30 am., Current Practices of 
Strip-Mining Coal by Edwin R. 
Phelps, Pittsburg & Midway Coal 
Co.; Limestone Quarrying, Produc- 
tion of Cement, and Related Prob- 
lems at Oro Grande Plant, River- 
side Cement Co., Div. of American 
Cement Corp. by Gordon E. Pflug, 
Riverside Cement Co.; Open Pit 
Mining of Phosphate Rock in the 
U.S. by G. Donald Emigh, Monsanto 
Chemical Co.; and Open Pit Opera- 
tion of Three-Vein Gypsum De- 


posit by Back-Cast Stripping Method 
by F. C. Appleyard, U.S. Gypsum Co. 

Monday afternoon, 1:30 p.m., Eagle 
Mountain Mine, Drilling and Blast- 
ing of Extremely Hard Rock; Use 
of 65-Ton Semi-Trailer Type Trucks 
by Martin J. Hughs, Kaiser Steel 
Corp.; Truck-Mounted Rotary Blast- 
hole Drilling at Inspiration by 
Thomas M. Anderson, Inspiration 
Copper Co.; General Blasthole Drill- 
ing at Silver Bell by Harry M. 
Conger, American Smelting & Re- 
fining Co.; and Maintenance of Main 
Line Haulage in Morenci Mine by 
David H. Orr, Phelps Dodge Corp. 

The Tuesday morning session will 
consist of: Computers and Computer 
Applications by A. Wayne Wymore, 
University of Arizona; Use of Digital 
Computer in the Calculations of the 
Economic Limits of an Open Pit 
Mine Expansion by James F. Olk, 
Pima Mining Co.; Comparison of 
Various Methods of Calculating Ore 
Reserves Using a Digital Computer 
by Richard F. Hewlett, University of 
Arizona; and Estimation of Shovel 
and Dragline Output for Systems 
Analysis by Elmer R. Drevdahl, 
University of Arizona. In the after- 
noon the following topics will be 
discussed: Use of Aerial Survey 
Mapping at the Esperanza Pit of 
the Duval Sulphur and Potash Co. 
by F. H. Buchella, Jr., and Thomas 
Jancic, Duval Sulphur & Potash Co.; 
Materials Handling at Ray Mines 
Division’s Expanded Concentrator 
by F. G. Woodruff and E. C. Speers, 
Kennecott Copper Corp.; and The 
Open Pit Copper Mine by William 
R. Hardwick, U.S. Bureau of Mines. 

A coffee hour and tours of local 
points of interest have been planned 
for the ladies. 


Symposium Scheduled 
on Campus at Golden 


The Biannual Symposium on 
Drilling and Blasting, sponsored by 
the mining departments of the Uni- 
versity of Minnesota, Pennsylvania 
State University, and Colorado 
School of Mines, will be held at 
Golden, Colo., October 17 through 
19. The drilling symposiums orig- 
inated with the University of Min- 
nesota in 1950. This is the third to 
be devoted specifically to Produc- 
tion Drilling and Blasting. The 


(Continued on page 1022) 


SEPTEMBER 1960, MINING ENGINEERING—1021 


Mining & Exploration Divisior 


Rock in the Box 
(Continued from page 1021) 


agenda was worked out by a com- 
mittee of representatives from the 
sponsoring universities and indus- 
try with a view to meeting the needs 
of both the practical man in the field 
and the academician. 

Registration begins October 16 in 
the Arthur Lake Library, where the 
technical sessions will also be held. 
During the morning session, Mon- 
day, October 17, the following pa- 
pers will be presented: Drag Bits 
and Machines by R. H. Goodrich, 
Lab and Field Testing of Rotary 
Rock Bits by J. D. Medlock, and 
Efforts to Develop Improved Oil- 
Well Drilling Methods by L. W. 
Ledgerwood. In the afternoon: Ro- 
tary Percussion Air Hammer Drill- 
ing by W. E. Liljestrand, Higher Air 
Pressures for Bottom-Hole Percus- 
sion Drills, by E. P. Pfleider and 
W. D. Lacabanne, The Galis Rotary 
Percussion Drill by H. G. Pyles, 
Drilling and Drill Steel Progress at 
the Idarado Mining Co. by J. C. 
Keenan, and Recent Developments 
and Trends in Production Blast- 
hole Drilling on the Mesabi Iron 
Range by D. K. Nelson. 

On Tuesday morning, October 18, 
the following papers will be pre- 
sented: The Effect of Coupling on 
Explosive Performance by T. C. 
Atcheson, Application of the Living- 
ston Theory by Alan Bauer, Some 


Effects of Particle Characteristics 
of Ammonium Nitrate on Blasting 
Agent Performance by George B. 
Clark, and Ammonium Nitrate 
Slurry Blasting Agents by M. A. 
Cook. Tuesday afternoon’s program 
includes: Fracture Patterns in Salt 
by Nicholas Short, New Drilling and 
Blasting Techniques for Longer 
Rounds by K. F. Lautmann, Theory 
and Practice of Inclined Drilling for 
Surface Mining by B. J. Kochanow- 
sky, and Drill Pattern and Initia- 
tion—Timing Relationships for Mul- 
tiple-Hole Blasting by R. L. Ash. 

Wednesday morning a session for 
small discussion groups and a Sym- 
posium summary are scheduled. In 
the afternoon a visit to the labora- 
tories of the U.S. Bureau of Recla- 
mation at the Denver Federal Cen- 
ter has been arranged. 
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tember 14 with an Early Bird So- 
cial at the Morrison Hotel, Chicago, 
from 4 to 6 p.m. The first session be- 
gins the next morning at 9:30 a.m. 


Clarence H. Linder, General Elec- 
tric Co., and Gerry E. Morse, Min- 
neapolis-Honeywell Regulator Co., 
are luncheon speakers on Septem- 
ber 15 and 16 respectively. Peter F. 
Drucker, New York University, will 
be guest speaker at the banquet on 
Thursday night, September 15. 

A special program for the ladies 
has been arranged, including brunch 
at Top of the Rock, a bus tour of 
Chicago’s South Side, a visit to Don 
MecNeill’s Breakfast Club (coffee 
and rolls will be served at the hotel 
for those not attending the Break- 
fast Club), and a luncheon and style 
show at Kungsholm Restaurant. 

The tentative technical program 
for the conference follows. 

IMPINGING Forces is the theme of 
Session I, to be held Thursday morn- 
ing, September 15. Papers to be 
given are: The Economic Forces 
Shaping Business Policy by Ralph 
Burgess, American Cyanamid Co.; 
Impact of Technological Progress on 
Tomorrow’s Management by Estill I. 
Green, Bell Telephone Laboratories 
Inc.; and Social and Political Forces 
Impinging on Engineering Manage- 
ment, or, Who Really Makes the De- 
cisions and Why by Clifford C. 
Furnas, University of Buffalo. 

The subject of Clarence H. Lind- 
er’s luncheon address is Making the 
Commitment to Change. Managing 
Tomorrow is the title of Peter F. 
Drucker’s banquet speech. 

Session II, to be held the after- 
noon of the 15th, has as its theme 
NEW REQUIREMENTS AND New AIDS 
FOR MANAGERS. Titles and speakers 
for this session are: Mobilization of 
Data and Information for Technical 
ard Management Decisions by John 
S. Sayer, Documentation Inc.; Engi- 
neers and Computists by William A. 
Smith, Jr., Computing Laboratory, 
Lehigh University; and Statistics as 
an Aid to Engineering by Howard 
L. Jones, University of Chicago. 

The Engineer’s Participation in 
the Company and in the Community 
by Harold F. Smiddy, General Elec- 
tric Co., and Social Change in Sci- 
ence and Engineering by Herbert A. 
Shepard make up Session III, Impact 
ON PROFESSIONAL PEOPLE, to be given 
Friday morning, September 16. The 
topic of the luncheon address is En- 
gineering Management in the Years 
Ahead by Gerry E. Morse. 

The theme of Session IV, to be 
held Friday afternoon, is Impact on 
EpucaTIon. Papers include: Educa- 
tion and Development of Engineers 
as Managers at Inland Steel Co.—A 
Company Experience by H. W. John- 
son, Inland Steel Co.; More Manage- 
ment or Less? by Karl B. McEach- 
ron, Jr.; and An Industrial Problem- 
Centered Student Development Pro- 
gram by Charles L. Tutt, Jr., Gen- 
eral Motors Institute. 
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An excerpt from this letter about 
Wilbur A. Weimer appeared in the 
July issue of Mixinc ENGINEERING @s 
one of the biographies included on the 
nominations page. The editors found 
the full account so interesting that 
they want to share a substantial part 
of it with you in the belief that you 
too will enjoy it. 


Wilbur A. Weimer, fifth son of a 
family of five boys and one girl, was 
born April 6, 1905, in Viola, IIL, 
then a small coal mining town in 
northwestern Illinois. His father 
was a coal miner, as was his grand- 
father. His mother, wanting to get 
her brood away from what she con- 
sidered the dangerous occupation of 
coal mining, persuaded the father to 
buy a farm near the town of Girard, 
Kan. The family moved from Illinois 
to Kansas when Wilbur was six 
years old and the father worked the 
farm during the summers and he 
and the older boys worked in the 
mines near Pittsburg, Kan., and 
Joplin, Mo., during the winters. 

Three of the older brothers, hav- 
ing mining in their blood, did not 
graduate from high school but did 
struggle for a mining engineering 
education and graduated from the 
Missouri School of Mines at Rolla. 
Each of the three went on in the 
mining profession to become well- 
known mining engineers and coal 
company officials. Two of these 
brothers passed away several years 
ago, and the surviving older brother, 
Walter, is chief engineer for Mid- 
land Electric Coal Co. at Farming- 
ton, Ill. 

Wilbur attended the Kansas State 
College at Manhattan, Kan., for 
three years, 1925 to 1928, taking a 
mechanical engineering course. He 
became ill and withdrew in his 
junior year. 

Weimer worked at construction 
and engineering in the Midwest and 
Far West for several years before 
being employed by the Northern 
Illinois Coal Corp. in 1936. He be- 
came chief engineer in 1943 and 
continued with the company until it 
was merged with Peabody in 1949. 
He was one of the few to remain 
with Peabody and has been chief 
engineer in charge of mines in In- 
diana and Illinois since the merger. 


He has laid out and supervised 
the construction of ten large mines, 
two spur line railroads, and several 


W. A. WEIMER 


river loading docks. The achieve- 
ment of which he is most proud is 
his part in inventing and developing 
the Weimer Method of Stripping by 
Large Walking Draglines, which his 
older brother patented.* It was 
largely through his persistence and 
development that coal was pumped 
in coal washers and that coal wash- 
ery refuse was pumped away from 
the tipples. He has written and pre- 
sented several papers on pumping 


*In response to a query, Mr. Weimer 
writes: “The development of this method was 
responsible for the purchasing and manu- 
facture of the first 30-cu yd draglines. This 
—_ is being widely used at the present 
time.” 
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coal washery refuse and has become 
an authority on these installations. 
The latest achievement has been the 
invention and development of the 
railroad-car haul system that has 
been used at some of the larger 
mines in the last five years. This 
system uses pairs of level loading 
tracks under a tipple where coal is 
loaded in trainload trips and moved 
without uncoupling the cars. They 
are moved by an endless wire-rope 
car haul attached to a larry car, 
which couples to and moves the 
train while it is being loaded. Wei- 
mer has also invented and developed 
the drive over truck-to-railroad- 
car loading stations. These stations 
consist of inclined earth ramps lead- 
ing to the steel bridge-like struc- 
tures that receive the coal from 
coal haulage trucks and chute it 
into the railroad cars. The chutes 
are actuated by hydraulic power. 
Trips of railroad cars are pulled 
under these structures by endless 
wire-rope car hauls, which really 
gave rise to the tipple car haul sys- 
tems. One of Weimer’s first me- 
chanical improvements and inven- 
tions was the building of a bucket 
counterweight for a skimmer scoop 
coal loader which was instrumental 
in introducing the counterweights 
on large stripping shovels. 

Weimer lives with his wife Nelle 
at their home in Belleville, Ill. He 
attends the local Methodist church 
and is active in the Illinois Mining 
Institute, AIME, and SME. 
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Your nearby authorized 
Continental Conveyor Dis- 
tributor can furnish the 
right equipment for your 
materials handling job — 
from stock, or from a 
nearby Continental Con- 
veyor warehouse. Genuine 
Continental Conveyor com- 
ponents are backed by more 
than 127 years’ experience 
in designing and manufac- 
turing quality equipment 
for American industry. 

Ask your distributor for 
the big Continental Con- 
veyor Belt Conveyor Data 
Book — 88 pages of easy- 
to-use information. 


Call on your 

CONTINENTAL CONVEYOR MAN 
for help on materials 
handling problems. 


Sales Offices in: ATLANTA BIRMINGHAM DALLAS 
HUNTINGTON MEMPHIS NEW YORK 
Formerly Industrial Division, Continental Gin Co. 


Bechtel Named 1961 
Winner of the John 
Fritz Award by Board 


Stephen D. Bechtel was unani- 
mously selected as recipient of the 
John Fritz Medal and Certificate for 
1961 by the members of The Medal 
Board of Award. The award will be 
presented at the annual meeting of 
The American Society of Civil Engi- 
neers at the Hotel Statler in Boston 
on Wednesday, Oct. 12, 1960. 

One of the highest honors be- 
stowed by the engineering profes- 
sion, the award was established in 
1902 to perpetuate the memory of 
the late John Fritz’s achievements 
in industrial progress. It is sponsored 
by the ASCE, AIME, AIEE, and 
AIChE. 

The citation granting the award 
to Mr. Bechtel reads: “Engineer, 
builder, industrialist, and leader of 
broad vision in large construction 
undertakings, nationally and inter- 
nationally—a pioneer in the creation 
and development of the modern con- 
struction industry, which is un- 
equalled throughout the world and 
which has made possible the pre- 
eminence of our country in time of 
war and in time of peace.” 

Stephen D. Bechtel is president of 
the Bechtel Corp., San Francisco. 
He has been associated with the 
company for 42 years. Under his 
direction it has grown into one of 
the world’s top-ranking engineer- 
ing and construction organizations, 
involving activities around the globe. 


Fall Reunion of Mines 
Alumni at Minnesota 


The third Quinquennial Alumni 
Reunion of the Minnesota School of 
Mines and Metallurgy, Institute of 
Technology, will be held October 7 
and 8, 1960. An open house and a 
technical session is scheduled for 
Friday afternoon, the 7th, at the 
new mines and metallurgy building. 
Outstanding achievement awards 
will be presented to several alumni 
at the banquet to be held that even- 
ing at the Nicollet Hotel. The ban- 
quet will be preceded by a cocktail 
hour and followed by a dance. On 
Saturday there will be an open 
house followed by the Northwestern 
vs Minnesota football game. Those 
planning to attend are urged to 
make reservations early for tickets 
and hotels by writing E. P. Pfleider, 
Mines and Metallurgy, University 
of Minnesota, Minneapolis 14, Minn. 


Officers for 6th Annual 
Short Course Chosen 


A new high in attendance was 
reached when 600 persons, including 
students from Canada, Cuba, and 
Mexico, registered at the fifth annual 


1024—MINING ENGINEERING, SEPTEMBER 1960 


Appalachian Underground Corro- 
sion Short Course held June 1, 2, and 
3 at West Virginia University. 

Plans are already under way for 
the sixth course to be held June 6, 7, 
and 8, 1961. Chairmen for the forth- 
coming year are: General Chairman, 
D. A. Tefankjian, Texas Eastern 
Transmission Corp.; Program Chair- 
man, E. K. Bensen, N. Y. Telephone 
Co.; Exhibits Chairman, G. G. 
Campbell, West Virginia University; 
Publicity Chairman, John H. Alm, 
Dearborn Chemical Co.; and Regis- 
tration Chairman and Secretary, 
R. E. Hanna, Jr., West Virginia Uni- 
versity. 


SME Member Sees USSR 
With EJC Delegation 


An Engineers Joint Council dele- 
gation left June 22 for a month’s 
visit to the USSR, where they will 
study the utilization and allocation 
of Soviet engineers and technicians. 
The trip, under the auspices of the 
National Science Foundation and the 
U.S. Department of State, is part of 
the Soviet-American program of sci- 
entific, technical, and cultural ex- 
change. 

Among the six delegates chosen by 
EJC was Robert M. Mahoney, a 
member of SME and manager, indus- 
trial relations development, Union 
Carbide Corp. The other members of 
the delegation are: Walter E. Lobo, 
delegation chairman, H. Russell 
Beatty, Carlton S. Dargusch, Oleg 
Hoeffding, and Sydney B. Ingram. 
They were chosen on the basis of 
professional training and experience 
and their knowledge of engineering 
manpower. A report of the trip 
appears on page 1008. 


Southeast Section Two- 
Day Annual Meeting 


The AIME Southeast Section will 
hold its annual meeting September 
30 and October 1 at the Dinkler-Tut- 


wiler Hotel in Birmingham, Ala. 
Registration begins Thursday night 
September 29 from 7 to 9 o’clock 
and will continue Friday morning 
from 8 to 10. 

In addition to a full technical 
program, a number of social events, 
a field trip, and a special luncheon 
for the ladies have been arranged. 
David C. Sayles, chief of the Re- 
search Plans Branch, Redstone Ar- 
senal, will be guest speaker at the 
welcoming lunch and Frank A. Rose, 
president of the University of Ala- 
bama, will be banquet speaker. A 
field trip to L. M. Smith Dam is 
planned for Saturday morning. Be- 
ginning at 5:00 p.m. that afternoon, 
there will be refreshments and a 
social hour, followed by a football 
buffet supper and, at 8:00 p.m., the 
football game between, Alabama 
and Vanderbilt universities. 
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® The Southeast Section held its 
annual picnic at Lane Park on May 
28. Attendance was short by just 
two of reaching 150. The affair was 
a huge success thanks to the efforts 
of John Cowin, Leland Johnson, 
George Bynon and their assistants 
and the cooperation of the weather- 
man, who provided clear weather 
throughout, after which it showered 
down. 


e A dinner-dance honoring AIME 
President-Elect R.R. McNaughton 
was given by the St. Louis Section 
on May 13 at Le Chateau. Mr. Mc- 
Naughton was dinner speaker, talk- 
ing about Canada and Canadians. 


® The Tucson Subsection (Arizona 
Section) met August 10 at the Holi- 
day Inn, where members heard 
George Atwood, manager of Duval 
Potash & Sulphur Co., talk about 
the company’s potash operation in 
New Mexico. 


© Joseph L. Gillson, AIME Pres- 
ident, was guest of honor and prin- 
cipal speaker at the Pennsylvania- 
Anthracite Section’s annual summer 
meeting held June 23 at the Irem 
Temple Country Club, Dallas, Pa. 
Another distinguished visitor was 
AIME Secretary Ernest O. Kirken- 
dall, who also addressed the gather- 
ing briefly. The meeting was open 
to AIME members, their wives, and 
adult members of their families. 
Emerson Todd and Tom Weichel, 
co-chairmen of the golf committee, 
arranged for interested members to 
play and awarded prizes. The out- 
door swimming pool was also avail- 
able to members who arrived early. 
Cocktails were served on the Club’s 
veranda beginning at 5:30, followed 
by dinner in the Club’s main dining 
room. 

During the business session of 
the meeting the following officers 
were elected to take office immedi- 
ately: Donald Markle, Jr., Jeddo 
Highland Coal Co., chairman; Paul 
Goddard, Carey, Baxter & Kennedy 
Inc., vice chairman; John T. Griffiths, 
Hudson Coal Co., secretary-treas- 
urer. Members elected to serve on 
the executive committee for three 
years were: Roger J. Howell, Penn- 
sylvania Dept. of Mines and Mineral 
Industries; John C. Earl, Ingersoll- 
Rand Co.; E. Harrison Edwards, con- 
sulting engineer; Francis E. Sterner, 
Lehigh Coal & Navigation Co.; and 
Michael S. Farrell, Susquehanna 
Collieries Div., The M. A. Hanna Co. 


the 


® The Yavapai Subsection (Arizona 
Section) met June 6 at the St. 
Michael Hotel in Prescott where the 
members heard an interesting talk 
by Gilbert Whitehead of Bethlehem 
Steel Co. He described the mangan- 
ese operation the company is con- 
ducting at Amapa, Brazil. 


e The Wyoming Mining and Metals 
Section held a dinner meeting on 
May 2 at the American Legion Club 
in Riverton at which SME President 
A. B. Cummins addressed the group 
of 75 on the activities of AIME and 
SME. Officers of the Section served 
as escorts to Mr. Cummins on a 
tour of the Gas Hills uranium dis- 
trict earlier in the day. 


e The Upper Peninsula Section held 
its Spring Technical Session on Sat- 
urday, May 21, in the Civil-Geol- 
ogy building at the Michigan College 
of Mining and Technology in Hough- 
ton. Registration began at 9:00 a.m. 
and the program got under way at 
9:30 with a welcoming address by 
John R. Van Pelt, Jr., president of 
the college. Papers presented in- 
cluded Some Aspects of the Lime- 
stone Industry in Michigan by Carl 
Hogberg, president, Michigan Lime- 
stone Div., U.S. Steel Corp.; a paper 
on cement operations in Michigan by 
Charles M. Adams, vice president 
of operations, Huron Portland Ce- 
ment Co.; Study of Potentials on 
Bubbles by Myron G. Berry; and 
Zeta Potentials on Goethite by Ora 
Flaningam. 

Social events included a coffee 
break from 11:00 to 11:30 a.m. spon- 
sored by the Student Chapter and a 
social hour held at Douglas House 
at the end of the session followed by 
a steak dinner at 2:30 p.m. Oppor- 
tunities to visit the Institute of Min- 
eral Research and other college fa- 
cilities were also available. 


© A joint meeting of the Montana 
Section and the Anderson-Carlisle 
Society (the local student affiliate) 
was held May 25 on the Montana 
School of Mines campus in Butte. 
After a short business meeting the 
Anderson-Carlisle Society  intro- 
duced five students who presented 
brief papers. George Grandy, a 
senior in mineral dressing, presented 
a paper entitled Comminution Stud- 
ies dealing with efficiency in crush- 
ing and grinding circuits; Harold 
Coolidge, a graduate student in 
metallurgy, presented a paper called 


Pyrometallurgy of Titaniferous Mag- 
netite dealing with the problems en- 
countered trying to separate titan- 
ium from iron when they are bonded 
together in titaniferous magnetites. 
A third paper, Salt-Dome Scale 
Models, presented by Don Roberts, 
a senior in geological engineering, 
stressed the importance and useful- 
ness of scale modeis in solving geo- 
logical problems. L.A.C.T. Units by 
Robert Hoy, senior in petroleum 
engineering, dealt with the lease au- 
tomatic custom transfer units now in 
use in transferring petroleum pro- 
ducts from the producer to the pipe- 
line company. The _ concluding 
speaker, Robert R. Utter, senior in 
mining engineering, presented a 
paper entitled The Role of Ore Con- 
trol, which pointed out the econom- 
ies to be gained by intelligent blend- 
ing of different grades of ore. An in- 
formal refreshment period followed, 
presenting an opportunity for mem- 
bers to discuss the various papers 
with the authors. 


® The Adirondack Section visited 
the recently completed Reynolds 
Aluminum plant northeast of Mas- 
sena, N.Y., the afternoon of July 
23. Many of the members met for 
lunch at the Highland Motel before- 
hand. The dinner meeting was held 
at the Elks Club in Massena at which 
Walter Hibbard, AIME Vice Pres- 
ident, was guest speaker. 


Panoramic view of Reynolds Metals’ new 
aluminum reduction plant at Massena, N.Y. 


SEPTEMBER 1960, MINING ENGINEERING—1025 


. 
: 
- = 
A 
t 


The Iron Ore Co. of Canada, Mon- 
treal, recently announced the elec- 
tion of W. J. Bennett as vice presi- 
dent and director. Mr. Bennett was 
elected president and general man- 
ager of the Eldorado Mining & 
Refining Co. Ltd. in 1946 and later 
became president and general man- 
ager of Atomic Energy of Canada 
Ltd. Also during the years 1946 to 
1958 he was president and general 
manager of the Northern Transpor- 
tation Co. In 1958 he became execu- 
tive vice president and general 
manager of the Canadian-British 
Aluminium Co. Ltd., and in June 
1959 he was elected president and 
director of that company. 


Fred C. Wrobbel, who had been 
working as power plant superinten- 
dent at Alcoa’s Rosiclare works, has 
been transferred to the company’s 
bauxite operations in the Dominican 
Republic as mine superintendent. 


After three and half years with The 
Bunker Hill Co. as a geologist, James 
A. Younger has joined Union Carbide 
Nuclear Co. as a geologist. 


American Metal Climax Inc. recently 
announced the appointment of John 
W. Chandler as manager of the min- 
ing department of its Mining & Ex- 
ploration Div. He succeeds C. A. R. 
Lambly, who resigned to become 
president of The Trout Mining Co. 


John C. Reed has become executive 
director of the Arctic Institute of 
North America, where he will be 
able to carry on his long-standing in- 
terest in polar research. He accepted 
this post upon retirement from the 
USGS after more than 30 years, the 
last 10 of which he served as staff 
coordinator in the office of the direc- 
tor. 


Consolidation Coal Co. recently an- 
nounced promotions of personnel 
within its organization. D. H. Davis, 
who for the past two years has been 
assistant to the vice president—oper- 
ations, Consolidation Coal Co., has 
been named vice president—oper- 
ations, Mountaineer Coal Co., with 
headquarters at Monongah, W. Va. 
William O. Barnard, formerly with 
Christopher Coal Co., where he was 
general superintendent, has been 
transferred to Mountaineer Coal as 
general superintendent of mine 32 at 
Owings and mine 63 at Monongah. 
Charles R. Nailler has been appointed 
vice president—operations, Consoli- 
dation Coal Co. For the past seven 
years he has been president of Chris- 
topher Coal Co., Morgantown, W. Va., 
and he will continue to make his 
headquarters there. Harold Suter 
will succeed Mr. Nailler as president 
of Christopher Coal. He has been vice 
president of the organization since 
1956. George L. Judy becomes vice 
president—operations, Christopher 


Coal Co. He was formerly vice pres- 
ident of Mountaineer Coal Co. 
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A. E. REED F. T. THOMPSON 
W. S. Tyler Co. recently announced 
the creation of two separate divisions 
for marketing woven wire cloth and 
screening machinery. To direct the 
sales and pricing policies of the new 
divisions, Albert E. Reed was ap- 
pointed vice president—marketing. 
He will also supervise the company’s 
advertising, patent program, and 
license contracts. Mr. Reed has 
served as vice president of Tyler 
since 1942. Other appointments were: 
F. Truman Thompson as sales man- 
ager of the Woven Wire Cloth Div. 
and Walter C. Mahlig as assistant 
sales manager of the division. 


Fernando A. Barrén, who has been 
general mine foreman for Northern 
Peru Mining Corp. for the past seven 
years, has been made assistant mine 
superintendent of the company’s 
Quiruvilca mine. 


Alvaro de Castro has become techni- 
cal advisor to the Commission for 
Development of Guayana in Vene- 
zuela, after serving with the Ministry 
of Mines and Hydrocarbons in a 
similar capacity. 


Gunter J. Bilstein, who had been an 
air tool specialist with Cook Bros. in 
Oakland, Calif., has moved to Lima, 
Peru, to take a position as mining 
engineer with Philipp Bros. Ore 
Corp. 


Edward J. Hammer has been trans- 
ferred to the Chicago office of U. S. 
Gypsum Co. from the New Brighton, 
N. Y. Plant, where he was working 
as project engineer. 


John Polk Allen has been awarded 
the Mineral Engineering Fellowship 
for the first year of the two-year 
program leading to the Master’s de- 
gree in business administration at 
Harvard Business School. The fel- 
lowship was established by leaders 
in the mining industry to encourage 
and help young men interested in 
working in mineral engineering to 
obtain broad training in administra- 
tion. The fellowship is awarded an- 
nually to an outstanding graduate 
of the Colorado School of Mines. 


F. E. BARRON 


WwW. C. MAHLIG 


Since his graduation from the Colo- 
rado School of Mines in 1957, he has 
worked as mill metallurgist and 
senior metallurgist for Allegheny 
Ludlum and as a department head 
for Union Carbide. 


P. C. Benedict, who is geologist for 
Newmont Mining Corp. and consult- 
ing geologist to Tsumeb Corp. and 
O’Okiep Copper Co., has moved his 
residence from Tsumeb, South West 
Africa, to O’Okiep, South Africa. 
Since February of this year business 
and vacation trips have taken Mr. 
Benedict to Australia, the U. S., 
Italy, and Southern Rhodesia. 


J. M. W. Mackenzie, who had been a 
research student at the University of 
Otago Faculty of Technology, has 
joined Broken Hill Proprietary Co. 
Ltd., Newcastle, Australia, as a re- 
search officer. 


Gregory E. Klosterman, formerly 
exploration geologist with St. Joseph 
Lead Co. in Desloge, Mo., has been 
transferred to the Viburnum district 
as resident geologist. 


International Minerals & Chemical 
Corp. has announced as a major cor- 
porate objective the development 
and use of western phosphate. Head- 
ing this program will be Carl A. 
Arend, Jr., who has been named 
project manager. He was manager 
for planning for potash operations. 
Merton I. Signer, formerly plant 
manager at Esterhazy, Canada, has 
been named field manager. It will be 
their responsibility to determine 
where the company will establish 
this major expansion, how the phos- 
phate will be mined, and what type 
of refining facilities will be con- 
structed. 


W. E. Field, formerly a field engineer 
with Canol Metal Mines Ltd. in Ed- 
monton, Canada, has moved to Van- 
couver, where he is working for Dol- 
mage Mason & Stewart Ltd. as an 
engineer consulting on the Highbury 
tunnel. 


Personals 
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Charles V. Harris, who for the past 
five years has been with the Defense 
Materials Service of General Ser- 
vices Administration at the U. S. 
Government-owned nickel plant in 
Nicaro, Cuba, has been transferred 
to Washington, D.C., where he has 
been assigned to the New Construc- 
tion Branch of Public Buildings Ser- 
vice. Mr. Harris was honored by his 
alma mater, the University of Ari- 
zona, with a professional degree of 
metallurgical engineer at the com- 
mencement service June 1. 


John W. Semmens has returned to 
his native England after two years in 
Mexico as assistant mine superinten- 
dent for San Francisco Mines of 
Mexico Ltd. He has accepted a posi- 
tion as general manager with British 
Industrial Sand Ltd. 


Clayton E. Warren has left Canadian 
Dyno Mines, where he was assistant 
mine superintendent, to work at As- 
bestos Corp. Ltd.’s Normandie mine 
in Quebec. 


J. P. A. Altorffer has returned to 
France to become assistant plant 
manager for Cie. du Cuivre et Dur- 
vumin after eight years with Société 
des Mines de Zellidja, in Morocco. 
He was general mills superintendent 
at the time he left. 


Brown & Root Corp. Inc. of Hous- 
ton, Texas, has established a new 
Canadian subsidiary, Brown & Root 
Ltd., naming A. G. Kirkland as pres- 
ident. Mr. Kirkland has been general 
manager of mines for Howe Sound 
Co., Salt Lake City, since 1957. Oper- 
ations of the new firm will be based 
in Toronto. 


Lee C. Armstrong, chief geologist for 
E. J. Longyear Co., has recently re- 
turned from a consulting trip to 
Aruba, one of the Netherlands West 
Indies group off the coast of Vene- 
zuela. 


Ed S. Rugg recently became asso- 
ciated with the consulting firm of 


Secretary of the Interior Fred A. Seaton, 
honorary 


left, awarded an doctor of 
engineering degree, receives his sterling 
silver diploma from John W. Vanderwilt, 
president of the mineral engineering 
college of the Colorado School of Mines. 
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with full-range capacity control 


Carrier Amplitrol Grizzly-Feeders 
accurately control material flow 
rates and simultaneously scalp 
“fines” —assuring maximum crush- 
er capacity and efficiency. Uniform, 
full-width feeding prevents uneven 
crusher wear. Simple, automatic 
controls respond instantly to 
crusher load fluctuations—con- 
stantly adjust Amplitrol output to 
produce peak crusher performance 
without flooding or starving. 


Compare These Amplitro! Features 
More capacity under bead load with 
Natural Frequency design and 
“long-stroke”’ trough vibrations. 
Dust- and dirt-proof drive—no 
close clearances to keep clean. 
A.C. drive motor operates on 
standard power circuits—no D.C. 
rectifying equipment required. 
Simple mechanical drive—Ampli- 
trol drives never need “tuning.” 
Wear plates can be added in the 
field without difficulty. 


For more information, write for Grizzly-Feeder Bulletin No. 60-226, Carrier Division, 
CHAIN Belt Company, 217 North Jackson St., Louisville 2, Ky. 


CARRIER 


EQUIPMENT 


CHAIN Belt Company 


CONVEY @ FEED 
DEWATER © SCREEN 
COOL @ DRY 

SCALP @ COAT 
DISTRIBUTE @ ELEVATE 
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personals 


continued 


Shenon and Full, geologists of Salt 
Lake City. Before joining Shenon 
and Full, Mr. Rugg was chief geolo- 
gist for American Chrome Co. and 
consultant to The Goldfield Consoli- 
dated Mines Co. of San Francisco. 


The M. A. Hanna Co. recently an- 
nounced the appointment of Robert 
F. Anderson as manager of domestic 
sales. He will be responsible for all 
iron ore and nickel sales activity in 
the U.S. and Canada. Mr. Anderson 
entered the mining industry in 1947 
as an engineer with Butler Bros. Co., 
which was later acquired by Hanna. 
He has been assistant sales manager 
of the Ore Sales Dept. since 1958. 


After five years as sales engineer 
with Eimco Corp. in Duluth, W. R. 
Neil Currie recently moved to Flor- 
issant, Mo., where he has taken a po- 
sition as sales engineer with Nord- 
berg Mfg. Co. 


Paul Linz has been elected a direc- 
tor of Brandeis, Goldschmidt & Co. 
Inc. and will make his office with 
them as a consultant. 


Dorr-Oliver Inc. has transferred 
Robert E. Hochscheid from Johan- 
nesburg, South Africa, to a newly 
established office in Santiago, Chile, 
as technical representative. In his 
new post he will serve Dorr-Oliver 
customers in Ecuador, Bolivia, Peru, 
and Chile, taking over and continu- 
ing the service formerly provided in 
this territory by Herbert Hall, who 
has been transferred to the head 
office in Stamford, Conn. 


Addison H. King, formerly geologist 
with Stonefort Coal Mining Co., In- 
dianapolis, has been made vice pres- 
ident and general manager of High 
Lime Rock Co. Inc., Miami, Fla., a 
subsidiary of Stonefort Coal Mining 
Co. and Sherwood-Templeton Coal 
Co. 


George G. Witter, Jr., has opened 
his own office in Salt Lake City as a 
consulting geologist. He was for- 
merly a geologist with General Pe- 
troleum Corp. in Salt Lake City. 


Donald F. Wright, mining engineer- 
ing senior from Bisbee, Ariz., and a 
member of the AIME student chap- 
ter of the University of Arizona, was 
one of two recipients of scholarships 
given by Kennecott Copper Corp. 
Selections were made by the College 
of Mines scholarship committee act- 
ing in conjunction with the Kenne- 
cott committee. 


Longyear 


PRODUCTS: Diamond core drilling 
Longyear ‘‘24”’ drill rig on 4-wheel-drive Jeep) . . . 
. .. Longyear multi-speed drilling pumps. . 
WORLD WIDE SERVICES: Contract Drilling— Wire Line and conventional core 
drilling by experienced drill crews with modern equipment—to date: over 1 


million feet with Wire Line . 
sultation . . 


exploration and appraisal. 


uipment and supplies (center: Unitized 


ongyear diamond bits 
. Longyear Wire Line. 


. . Consulting—Geological and mining con- 
. Air Photo Interpretation (photogeology, road and site plan- 
ning) . . . Valuation of mining property for loans, leases, sale . 


. . Mineral 


4 


S. O. BRINGHURST Cc. C. WHITTELSEY 


Mine & Smelter Supply Co. recently 
announced the appointment of S. O. 
Bringhurst as manager of the Salt 
Lake City branch. He has been with 
the company for 30 years and until 
his recent appointment was assistant 
branch manager. He succeeds Wil- 
liam J. Berryman, who has retired 
from active service after 43 years 
with the company. 


Charles C. Whittelsey, president of 
the consulting engineering firm of 
Ford, Bacon & Davis Inc., was pre- 
sented with an honorary degree of 
doctor of engineering by his alma 
mater, the School of Mines and 
Metallurgy of the University of 
Missouri, at its 87th annual com- 
mencement. Mr. Whittelsey gave the 
address to the graduating class. He 
has been with Ford, Bacon & Davis 
since 1925 and became president of 
the firm in 1957. 


Consolidation Coal Co. recently an- 
nounced the election of G. Albert 


E. J. LONGYEAR COMPANY 
Minneapolis 2, Minnesota, U.S.A. 


Member: Diamond Core 
Drill Manufacturers Assn. 


CANADIAN LONGYEAR LTD., NORTH BAY, ONT./LONGYEAR ET CIE, PARIS, FRANCE/LONGYEAR N.V., THE HAGUE, HOLLAND/LONGYEAR de MEXICO, S.A. de C.V., SAN BARTOLO, MEXICO 
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G. A. SHOEMAKER D. L. McELROY 


Shoemaker as president of the com- 
pany. Formerly executive vice pres- 
ident, Mr. Shoemaker fills the posi- 
tion left vacant by the recent death 
of A. R. Matthews. Dennis L. Mc- 
Elroy was elected to succeed Mr. 
Shoemaker as executive vice presi- 
dent. He has been a vice president 
of the company since 1947, first as 
vice president in charge of engineer- 
ing, and in recent years as vice 
president in charge of operations. 


Arthur L. Hall has been transferred 
from Cabot Carbon Co., Willsboro, 
N. Y., to the company’s Pampa, Texas 
branch. 


Glen A. Boyd, mining geologist for 
the Northern Pacific Ry., Seattle, 
has been appointed district mining 
geologist in charge of the railway’s 
geology division activities in Wash- 
ington, Oregon, and Idaho. He will 
continue to have his headquarters in 
Seattle. 


How to protect 
mining and industrial plant 
against abrasion and corrosion ? 


Bernard C. Yearley was recently ap- 
pointed vice president of the newly 
formed General Research, Develop- 
ment, and Engineering Div. of Na- 
tional Malleable & Steel Castings Co. 
of Cleveland. He was formerly as- 
sistant to the vice president, a post 
he has filled for the past five years. 
He has been with the firm since 
1924. 


Conrad W. Thomas, mineral indus- 
tries consultant, has established an 
office in Rome, Italy, from which 
base he is available to conduct min- 
eral investigations in Europe, the 
Middle East, and Africa. He is 
especially interested in assisting 
American companies that want to 
investigate opportunities in the Eu- 
ropean Common Market, and in con- 
sulting assignments on the rapidly 
developing African continent. 


Mine Safety Appliances Co. recently 
announced two appointments to its 
manufacturing division. K. L. Steele 
was named director of manufactur- 
ing for all company operations. He 
was formerly manager of manufac- 
turing for the Safety Products Div. 
W. C. Hamilton was appointed man- 
ager of branch plants, with super- 
vision of all manufacturing activities 
outside the Pittsburgh area. He was 
formerly operations manager of the 
Mining Div. 


Left to right: J. W. Vanderwilt, T. F. 
Adams, B. F. Zwick, V. L. Mattson, 
M. W. Bowen, and R. C. Earlougher. 


Distinguished Achievement Medals 
were awarded to five Colorado 
School of Mines alumni during com- 
mencement exercises in May. Four 
of the five so honored are AIME 
members. Those who received the 
silver medal are: Theodore F. Adams, 
project manager of Blue River Con- 
struction Co.; Max W. Bowen, ex- 
ecutive vice-president and general 
manager of Golden Cycle Corp.; 
Robert C. Earlougher, president and 
owner, Earlougher Engineering Inc.; 
Vernon L. Mattson, manager of 
mines and milling, Keer-McGee Oil 
Industries Inc.; and Ben F. Zwick, 
manager of oil and gas department, 
Chemical Bank-New York Trust Co. 


There’s a wide range of Linatex-lined 
equipment designed to meet these very 


problems. Consult your nearest Linatex 
organisation. Their experience and prompt 
advice are always freely available. These 
photographs were recently taken in a 
Malayan Tin dredge. The Linatex equip- 


ment invested in this plant includes: six— 
valves in the distribution pipe work and 
8” Linatex Pumps, eighteen—8” Linatex 
twelve—24” Linatex-lined cyclones, All 
chutes, hoppers and pipes are Linatex- 


lined. 


1. View of Port pump well. 
2. View of Linatex-lined distribution box and chutes. 
3. View of cyclone underflow and discharge hopper 


The first line of defense against abrasion 


6 of the 15 Linatex factories in the world. ‘ 
Any of them will see that your enquiries receive energetic action, 


U.S.A. AUSTRALIA ENGLAND 
Linatex Corporation of America| Linatex (Australia) Pty. Ltd. |Wilkinson Rubber Linatex Ltd., 
P.O. Drawer D, Stafford Springs,| David Street, Dandenong, Camberley, 
Conn., U.S.A. Victoria, Australia Surrey, England. 


CANADA SOUTH AFRICA 
Wilkinson Linatex Co. Ltd., R. J. Spargo Ltd., | 

P.O. Box 1310, Station O, | P.O. Box 7128, Johannesburg, 
Montreal 9, Quebec, Canada. South Africa. 


MALAYA 
The Wilkinson Process 
Rubber Co. Ltd., Batu Coves, 
Seiangor, Fed. of Malaya. 
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Obituaries 


Earle C. Smith 


An Appreciation by 
Charles M. White 


Smith is a common name. But 
when you add Earle C. in front of it, 
you have the name of an uncommon 
man. 

Earle C. Smith (Member 1925) 
died May 20, 1960. Widely known and 
deeply respected chief metallurgist 
and director of research for Republic 
Steel Corp., he had an uncommonly 
close working and personal relation- 
ship with steelmen of all ranks from 
all over the world. 

Further, he had the unusual ability 
to talk and to listen, to understand 
and be understood, by people in all 
walks of life. 

He was patient, yet had a restless 
desire to get a job done. He was 
tolerant, but could not stand medi- 
ocrity. He could plan for tomorrow 
without losing sight of today. 

He was born Jan. 20, 1891, in New 
Brighton, Pa., and was graduated 
from Ohio State University in 1913 
as a mining engineer. He immedi- 
ately went to work in the open 


Designers 


KOEPE HOISTS 


for small mines, offering 
low first cost and operating 
economies. 

Write for free reprints of 
illustrated article on small 
Koepe Hoisting Systems. 


are 
SAFE 
and 
‘AUTOMATIC 


Mayo-designed, cast steel coupler for narrow gauge 
mine cars hooks on in seconds automatically from any 
position. Completely eliminates all hazards of hand 
coupling, saves time. Easily bolted to existing cars. 
Costs about half of comparable equipment. 


TUNNEL & MINE 
EQUIPMENT 
LANCASTER, PA. 


MAYO 
HEAD FRAMES 
for large and small 

mines 


hearths and rolling mills of Gary, 
Ind. He returned to Ohic State to 
teach metallography for several 
years. During World War I, he was 
affiliated with the U. S. Army Signal 
Corps in a civilian capacity to work 
with special steels for the aircraft 
industry. 

Following the war he became chief 
inspector for Central Steel Co., a 
predecessor of Republic, in Massil- 
lon, Ohio. After a number of other 
assignments, he was appointed chief 
metallurgist for Republic in 1932 and 
in 1956 also was made director of 
research. 

His many outstanding contribu- 
tions to AIME included the Howe 
Memorial Lecture in 1935 and his 
chairmanship of the Iron and Steel 
Division in 1942 and the Fairless 
Award Committee in 1959. 

Aside from the many tangible hon- 
ors bestowed upon Mr. Smith, prob- 
ably the greatest tributes to him are 
the many friendships he enjoyed 
throughout the world—friendships 
which represented a true cross sec- 
tion of mankind. 

His education as a mining engineer 
and his thorough training in micro- 
scopic mineralogy gave him an in- 
sight into the problems of ore mining 
and ore beneficiation. While his forte 
was the production of iron and steel, 
his avocation was mineralogy. His 
broad background made him able to 
analyze and help solve ore problems 


no matter where they arose. 

In 1942 he was a member of the 
American Steel Delegation to Great 
Britain. In 1958 he was selected to 
be a member of the mining delega- 
tion of the American Iron & Steel 
Industry Mission to the Soviet Union. 

With his death, the mining frater- 
nity has lost a stalwart supporter. 


Yancey Lee James 


An Appreciation by 
Earl H. Beistline 


Yancey Lee James (Member 1946) 
was born in Lancaster, Wis., Nov. 20, 
1917. After graduating from high 
school in Chicago, he first came to 
Alaska in 1939. He entered the Uni- 
versity of Alaska in January 1941 as 
a mining engineering student. His 
university career was interrupted by 
World War II in which he served 
with distinction. After the war, he 
returned to Alaska and graduated 
from the University of Alaska in 
1950 with a B.S. in mining engineer- 
ing. During his undergraduate years, 
Yancey spent his summers working 
in the mining field, and as a result, 
traveled widely throughout Alaska, 
becoming well known to many 
miners and residents of the state. 

At the outbreak of the Korean War, 
he was again called into active ser- 
vice. Along with other overseas 
duties, he had direct responsibility 
for operating several mines in Korea. 


and Builders 
of 


Steel Forms 
Headframes 
Muck Bins 
Shields-Airlocks 
Locomotives 
Mine Cars 
Grouters 


Minerals and Rocks 


(3rd Edition, 1960) 


New 7x10-in. volume, 55 chapters, 


This completely new edition is receiving 
high acclaim from reviewers in the world’s 
leading scientific and technical journals. A 
standard reference and textbook, Industrial 
Minerals and Rocks deals with mineral occur- 
rence, mining, preparation for market, uses, 
and vital statistics. 


Publication Price: 
AIME Members $8.40 
Nonmembers 


Order your copy now from AIME, 
29 West 39th Street, 


Industrial 


946 pages 


$12.00 


New York 18, N. Y. 
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After completing his tour of duty, 
he returned to the U. S. and com- 
pleted academic work for a LL.B. 
degree at the University of Utah in 
August of 1954. Returning to Alaska, 
the state he had grown to love and 
where many of his friends resided, he 
began work with the Federal Electric 
Co. as supervisor of depot level main- 
tenance for the DEW Line, which 
necessitated many trips along the 
Arctic Coast. 

Yancey James was licensed to 
practice law in Alaska and was a 
member of the Alaska Bar Assn. as 
well as being a member of the Utah 
State Bar Assn., American Bar Assn., 
and the Delta Theta Phi Law Fra- 
ternity. He was a registered profes- 
sional mining engineer in Alaska, 
president of North American Mining 
Corp., a member of AIME, and a 
member of the Sons of the Revolu- 
tion. At the time of his death, June 4, 
1960, Yancey was chief of the Title 
Unit Right of Way Section, Division 
of Highways, Department of Public 
Works in Fairbanks, Alaska. 


W. Lorrain Cook (Member 1917) 
died March 30, 1960, at the age of 81, 
following a long illness. Born in 
Burlington, Iowa, he moved to Chi- 
cago while still a boy and attended 
public school there. He received his 
professional training at Massachu- 
setts Institute of Technology, where 
he graduated with a B.S. in min- 
ing engineering. In the early years 
of the century, from 1903 to 1917, 
much of his career was spent in 
Mexico and South America develop- 
ing and operating a diversity of 
mines, including gold, copper, silver, 
lead, zinc, and iron. He also under- 
took examination of a large nitrate 
area in Chile. In 1922 he took a posi- 
tion as valuation engineer with the 
U.S. Treasury Department, the posi- 
tion he held at the time he became a 
member of AIME. He had been re- 
tired for many years. 


Walter K. Farst (Member 1956) died 
recently at Zanesville, Ohio. He was 
born Nov. 24, 1904, in Barberton, 
Ohio. He graduated from Ohio State 
University in 1928 with a B.S. in 
civil engineering. Following gradua- 
tion Mr. Farst went to work for Co- 
lumbia Chemical Div. of Pittsburgh 
Plate Glass Co. as a field engineer. 
He was still with the company at the 
time of his death, holding the position 
of general manager of the Columbia 
Cement Div. 


Fred K. Houston (Member 1950) died 
in Los Angeles, April 13, 1960, at the 
age of 77. A native of Pennsylvania, 
he attended Pennsylvania State Col- 
lege for three years, then transferred 
to Michigan College of Mines, from 
which he graduated in 1905. After 
leaving school he worked as assayer 
and engineer in the U.S., Canada, and 
South America. From 1911 to 1921 he 


was with the Department of Interior 
as a mineral examiner, except for 
a brief period from 1918-1919 when 
he was serving with the U.S. Army. 
He moved to California in 1937 and 
since 1944 had been vice president of 
The Ralph M. Parsons Co. in Los 
Angeles. 


R. M. Macauley (Member 1911) suf- 
fered a fatal heart attack, April 7, 
1960. Born Oct. 6, 1884, in Montreal, 
he graduated from McGill University 
with a degree in mining engineering 
in 1907. After several short-term 
jobs he joined Canadian Copper Co. 
in 1908 as assistant mine engineer. 
From 1918 to 1933 he was with Con- 
solidated Mining & Smelting Co. of 
Canada. In November of 1933 he be- 
came vice president of Quebec Gold 
Mining Corp. Two years later he be- 
came affiliated with Pamour Porcu- 
pine Mines Ltd. During the last de- 
cade, Mr. Macauley had been living 
in retirement at his home in Mon- 
treal. 


Burton M. Reynolds (Member 1944), 
61, chief, Rolla office of mining re- 
search, the USBM, died Feb. 8, 1960, 
at Rolla, Mo., following a heart at- 
tack. He was born on Nov. 22, 1898, 
in Toledo, Ohio. In 1923 he gradu- 
ated from the University of Washing- 
ton with a B.S. in mining. His first 
job after finishing school was that of 
mining engineer with Calumet & 
Arizona Copper Co. in Arizona and 
the following year he went to Mexico, 
serving Cananea Consolidated Cop- 
per Co. in the same capacity. He first 
went with the USBM in 1943, staying 
until 1945, and returned in 1948. 


Louis M. Wolford (Member 1959) 
succumbed to a heart attack Jan. 6, 
1960. He was born July 24, 1898, in 
Freeport, Pa. He attended the School 
of Applied Industries, Carnegie In- 
stitute of Technology, and the Uni- 
versity of Pittsburgh. From 1929 to 
1936 he was assistant to the produc- 
tion manager of Mine Safety Appli- 
ances Co. and for the next five years 
was safety engineer, on ali types of 
industrial operations, for the Fidelity 
Casualty Co. of New York. From 1941 
to 1947 he was safety engineer on 
military and civil works construction 
for the Department of Defense. At 
the time of his death Mr. Wolford 
was chief of the Safety and Health 
Branch, U. S. Department of Labor. 


Necrology 


Date Date of 

Elected Name Death 
Glen L. Bateman Jan. 24, 1960 
H. H. Crease 1959 

E. H. Dickenson June ‘8, 1960 

Heitaro Fujita Unknown 

George H. Gilman June 28, 1960 

Franklin E. Johnson March 15, 1960 

Horace Moses June 20, 1960 

(Legion of Honor) 

Ira L. Wright June 16, 1960 

Jose R. Yanez 1958 


Membership 


Proposed for Membership 
Society of Mining Engineers of AIME 


Total AIME membership on July 31, 1960, 
was 34,086; in addition 2,529 Student Mem- 
bers were enrolled. 


ADMISSIONS COMMITTEE 

S. S. Cole, Chairman; F. A. Ayer, Vice 
Chairman; F. Wm. Bloecher, Jr.; Jack B. 
Cc. H. Lambur; Pauline Moyd; 

; A. D. Rood; W. J. Rude. 

"The Institute desires to extend its privi- 
leges to every person to whom it can be of 
service, but does not desire as members per- 
sons who are unqualified. Institute members 
are urged to review this list as soon as pos- 
sible and immediately the 
tary’s office if names of peop are fow 
who are known to be unqualified for AIME 
membership. 


Members 
Floyd E. Bean, Baguio, P. I. 
Russell A. Brant, Columbus, Ohio 
Earl V. Chettle, Salt Lake City 
Rene M. Chouteau, Abidjan, French West 

Africa 

Robert T. Davis, Rabul, Afghanistan 
Glen O. Ekstrom, Jr., Stamford, Conn. 
Benjamin Elstein, Eilath, Israel 
Peter F. Goram, Baguio, P. I. 
Howard Hanks, Jr., Chicago 
Henry L. Hill, Vancouver, B. C., Canada 
Kinh Hoang, Saigon, South Viet Nam 
Russell W. Hunt, Neosho, Mo. 
Robert A. MacDonald, Chuquicamata, Chile 
Francis D. MacKenzie, Tucson, Ariz. 
William A. Mars, Duluth 
Evan M. Massey, Richmond, Va. 
Joseph E. Moody, Washington, D. C. 
Javier E. Morales, Mexico City, Mexico 
Bernard A. Reijnst, Antofagasta, Chile 
Risto O. Rinne, Otanmaki, Finland 
James J. Schaeffer, Indiana, Pa. 
Niels C. Sorensen, Riverton, Wyo. 
James L. Wetzel, East Alton, Ill. 


Associate Members 
Richard S. Button, Denver 
J. Ralph Carwin, Lima, Peru 
John B. Chalmers, Brownsburg, Que., Canada 
Ralph W. Crosser, McGill, Nev. 
William T. Elsing, Phoenix, Ariz. 
Gordon D. Hohler, Denver 
Charles E. Knowles, Grand Junction, Colo. 
Lewis A. McGill, Riverton, Wyo. 
Mitchell Melich, Moab, Utah 
Daniel L. Murphy, Wichita, Kan. 
Saburo Nishimura, Seattle 
Edward F. Oxford, Macon, Ga. 
William A. Rome, Butte, Mont. 
Herbert J. Seakwood, Eastchester, N. Y. 
Samuel S. Stuard, Springfield, Pa. 
James L. Vincent, Ardsley, N. Y. 
Robert G. Weaver, Denver 

Junior Members 

Theodore A. Buder, Clayton, Mo. 
William L. Cameron, Summit, N. J. 
Stuart R. Havenstrite, Grants, N. M. 
James L. Johnson, Jeffrey City, Wyo. 
Gary A. Kingston, Albany, Ore. 
Robert D. Paton, Worthington, Ohio 
Arthur R. Rogers, Jeffrey City, Wyo. 
David B. Sapik, Dutch John, Utah 
Ronald M. Van Noy, Spokane 


CHANGE oF STATUS 


Donald R. Tone, New York City 


Junior to Member 
Dave H. Barnett, Fort Meade, Fla. 
Robert R. Beebe, Houghton, Mich. 
lan W. Dixon, Johannesburg, South Africa 
REINSTATEMENT 
Member 
Alexander W. McNeil, Jos, Nigeria 


REINSTATEMENT—CHANGE OF STATUS 
Junior te Member 
Stephen Utter, Denver 


Student to Member 
Gene T. Hilton, San Francisco 
Robert H. Inman, Chicago 
Manuel C. Javeliana, P. I. 
Wilford W. Lynn, Grants, N. M. 
Tak Matsumoto, Grand Junction, Colo. 
Member te Associate 
Irvin B. Lindenthal, El Paso, Texas 
Student te A 
William T. Boyd, College Park, Md. 
Student to Junior 
Charles E. Stott, Jr., Morenci, Ariz. 
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PROFESSIONAL SERVICES 


Listing Instructions 


Space limited to AIME members or to 
companies that hove at least one mem- 
ber on their staffs. One inch, $50 per 
year; half inch, $30 per year, payable 
in advance. 


THORP D. SAWYER 
Consulting Engineer 
Mining & Water Project Investigations, 
Appraisals, Etc. 
1029-B North Swan Road 
Tel. EAst 6-5336 Tucson, Arizona 


FRAN . FREDERI 
Consulting Mining & 
690 Market Street 


San Francisco 4, California 
Telephone: SUtter 1-1562 


Alabama 


CHARLES P. SEEL 
Mining Geology 
Examinations in xico 
635 North Third Ave. Tucson, Ariz. 


Cowin & ‘and Co INC. 


Shaft Slope Sinki Mine Development 
Mine Plant ruction 
1-18th Street SW, 
Birmingham, Alc. Phone 56-5566 


K & COWIN, INC 


RALPH E. "KIRK PERCY G. COWIN 
Con: 


One 18th 


STILL & STILL 
Consulting Mining Engineers and 
Geologists 
24 Union Block — Phone HI 5-0610 
P.O. Box 1512 
Prescott, Arizona 


ABBOT A. HANKS, INC. 
ASSAYERS-CHEMISTS 
SPECTROGRAPHERS 

SHIPPERS REPRESENTATIVES 


1300 Sansome Street 
San Francisco 11, Colifornic 
EXbrook 7-2464 


Alaska 


Arkansas 


GEODYNAMICS INC. 


MAGNETIC-ELECTROMAGNETIC SURVEYS 
PROPERTY MANAGEMENT—MARKETING 
MINING 
COUNSELLING 
108091. Strathmore Dr., 

BRadshaw 2-6475 


RAPHAEL G. KAZMANN 
Consulting Ground-Water Engineer 
Stuttgart, Arkansas 


Fritz Kalmbach 
Geologist 
P. O. Box = BR 2-6184 
e, Alaska 
ALASKA } MINER L CONSULTANTS 


California 


WILLIAM A. O'NEILL 
(Specialist in Placer Exploration) 
Consulting Mining Engineer-Geologist 
Exploration-Valuation-Management 


BRoadway 4-7671 505-8th Ave. 


EDWARD R. BORCHERDT 
and 
C. DeWITT SMITH 
Mining Consultants 


369 Pine Street Bedford Rood 
San Francisco 4, Calif. Lincoin, Mass. 
YUkon 1-0198 CLeorwater 9-9571 


WARREN L. HOWES 
Consultant 


Research, ign construction 
Project Management 


1305 ‘Mente Pork, Calif. 
‘el. DAvenport 5-7752 


Arizona 


Centennial ment Co., h 
see Washington 


CARTWRIGHT AERIAL 
SURVEYS, INC. 
specializing in 

Mapping—Color Mosaics, 

. Altitudes to 36,000’. Topo- 
Made From Color Map- 
Pp 

2574 St., Sacramento, 
GLadstone 1-849) 


JACOBS ASSOCIATES 
Consulting Construction Engineers 
Specialists in tunnel and shaft work 
ineer 
hoting materials ling 


reduction 


Market Street, 5, Calif. 


urveys @ Interpretation 
. Marengo, Altadena, Calif. 
4-1973 


THEODORE A. DODGE 
Consulting Mining Geologist 
635 North Third Ave. Tucson, Arizona 


HEINRICHS GEOEXPLORATION CO. 
Mining Oil, Water Consultants & Contractors 
MOBILE MAGNETOMETER SURVEYS 
Ley Geology Geochem & Evaluations 

71, Tucson, Ariz. PH: MA 2-4202 


FAIRCHILD AERIAL SURVEYS, INC. 

Airborne Magnetometer & Gradiometer 

Surveys, Topographic Mapping, Aerial 

or Mining 

224 E. lith 30 Rockefeller Plaza 
York 


Los eles New 
Daily Nome Plaza, Rm 1904, 400 W. 
Madison St., Chicago é 


MERRILL W. MacAFEE 
Consulting Engineer 
Chemical @ Metallurgical @ Mining 


LUdlow 3-1778 7668 Santa Fe Ave. 
FRontier 5-6145 Huntington Park, Calif 
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| 
«St., S. W. 11, Ala. 
Phone: State 6-5 
f Anchorage, Alaska 
4 


APPRAISALS CONSTRUCTION 

CONSULTING 
DRILLING 

REPORTS 


ASSAYERS 
CHEMIST 
METALLURGICAL e 


CLAYTON T. MeNEIL, E. M. 
Consulting Mining Engineer 
822 Bank of America Bldg. 
Tel. GArfield 1-2048 
SAN FRANCISCO 4, CALIFORNIA 


Colorado 


E. J. Longyeor Co., see Minnesota 


GEOLOGISTS 
GEOPHYSICISTS 
MANAGEMENT 
VALUATIONS 


ALLEN & GARCIA COMPANY 
47 Years’ 


Constructing Engineers and Managers 
Authoritative Reports and Appraisals 
332 S. MICHIGAN AVE., CHICAGO 
120 WALL ST., NEW YORK CITY 


0. W. WALVOORD, INC. 
Mill-Design and Construction 


301 Detroit St. Denver 6, Colo. 


Connecticut 


MEISSNER ENGINEERS, INC. 
Engineering, Construction, and 
Financial Services 

for 
Chemical and ing 
ulk Carrier Self-Unioaders. 
300 W. Washington St. _Chicago 6, lil. 


GODFREY B. WALKER 
Metallurgical Consultant 
Mineral Coos & Extractive 

tallurgy 
Heavy Media a Specialty 
Somerset Lane, Riverside, Conn. 


District of Columbia 


E. J. Longyeor Co., see Minnesota 


CLOYD M. SMITH 
Mining Engineer 
Examina 


tions 
Ventilation Surveys 
Munsey Building Washington 4, D.C. 


Florida 


Pavt Weir Co.. Ine. 


Established in 1936 


MINING ENGINEERS & GEOLOGISTS 
DESIGN & CONSTRUCTION 
INDUSTRIAL ENGINEERING 


20 N. WACKER DR. CHICAGO 6, il 


Indiana 


HARRY B. CANNON ASSOCIATES 


Ore Dressing 
Specialists in Heavy Minerals 
P.O. Box 2432 Lakeland, Florida 


DIAMOND CORE DRILLING 
BY CONTRACT 
and world’s largest manufacturer 
Core and grout hole drilling in coal, 
metal, and non-metallic deposits, both 
surface and underground. 
JOY MANUFACTURING CO. 
Contract Core Drill Divisien 
Michigan City, Indiana 


JOHN D. MORGAN JR., E. M., PH.D. 
Consultant 

Defense, Economic and Scientific 
Problems 
Box 2206 


Stuart, Florida 
AT 7-1667 


Continued 
on 
page 1034 


DIRECTORY OF 
PROFESSIONAL 
SERVICES 


Booth Co., 
Borcherdt, 4 Smith, , DeW. 
California, 
ridge-Pybura 
Burgess, Blandford C. 
Cannon Associates, Harry B. ‘ 


Dodge, Th A. —— 
Eavenson, Auchmuty & oon ~ 

Frederick, Francis H California 


Smerchanski, G. 
of 


, Godfrey - 
Walvoord, Inc., O. WwW. 
Weir Company, Pau aa 
Williams, J. G. Assoc. 


See pages 1034 and 1035 
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Illinois Alaska Mineral Consultonts Alaske 
Allen & Garcia Company Illinois 
Aerial Surveys . B. R. Drilling Co. On 
st see California me, Behre Dolbear & Company New York 
Centennial Development Co. Utah 
eodynamics 
Geo-Fraud Massachusetts 
Geraghty, Miller & Hickok York 
Gerow, 
Gustin, J. A. & Assocs. Virginia 
inri Geoexplora Company rizona 
5 Heyl, George R. w York 
ngerso! 
Jacobs California 
Johnston, W. P. Nevada 
Jones, Philip L. 
Joy Manufacturing Co. 
Ketuma Mining Ltd. Br. E. Africa 
Kozmonn, Raphoe! G. 
Kellogg Exploration Company — California 
Kirk 
Ledoux & Company 
Brashears & Graham _.New Y 
Leland, George R. Mexico 
Company, E. J. Minnesota 
Loofbourow, R. L. Minnesota 
Lottridge-Thomas & Associates _Utah 
Mathews Engineering Co., Abe W. 
MacAffee, Merrill W. California 
McClintock, R. S$. Washington 
McNeil, Clayton T. California 
Meissner Engineers, Inc., John F. 
Miller, Inc., Arnold H. ___New_York 
y Moos, Stonley, M. Mexico, Texas 
A Mott Core Drilling Co. Virgine 
O'Donnell & Schmidt York 
ce on A. 
Pennsylvania Drilling Company 
Peugnet, Amedee A. issouri 
Pierce, 
Pitkin, Inc., Lucius New_York 
Sawyer, Thorp D. 
Seel, Charles P. 
Sharpstone, David C. Rhodesia 
Shedwick, Jr., William J. 
‘ Shenon and Full Uteh 
, Sprague & Henwood, Inc. Pennsytvania 
Talbot, H. L. Massachusetts 
Colorado 
Iinois 
New York 
he Woods, Basil K. Massachusetts 
Woomer & Associates, J. W. Pennsylvania 


PROFESSIONAL SERVICES 


For other items, 
see 


pages 1032 and 1033 


H. M. PICKERING 
Registered Professional Engineer 
Mining Consultant 
Truck Haulage & Crushing Plants 


2121 Sth ay East, Hibbing, Minn. 
AM 3-5153 


CONTINUED 


GEORGE R. HEYL 
Mining Geol etroleum Geology 
Australia British PPS. Latin America 
P.O. Box 582 New Paltz, New York 


Massachusetts 
Edword R. Borcherdt & C. DeWitt Smith, 
see California 


GEO-FRAUD 
Information 
Minerals, Oil and Gas 
Investigation 
122 Islington Rd., 66, Mass. 


Missouri 


LEGGETTE BRASHEARS & GRAHAM 
Consulting Ground-Water Geologists 


Salt Water Problems 


PHILIP L. JONES P.E. 
Consultant 
Economics & Mineral Dressing 
Examinations, Research, Engineering 
Bruce Williams Labs., Box 552, Joplin, Mo. 
Tel. MAytair 3-1556 


H. L. TALBOT 
Consulting Metallurgical Engineer 


Extraction and Refining of Base Metals 
Specializing in Cobalt and Copper 


Room 911, 209 Washington Street 
Boston 8, Mass. 


AMEDEE A. PEUGNET 
CONSULTING MINING ENGINEER 


Telephone MAin 1-1431 
705 Chestnut St. St. Leuis 1, Me. 


ARNOLD H. MILLER INC. 
Cons 


ulting 
Mine, Mill and 
Improvement Design and Recom 

Cable: “ALMIL” Tel. COrtiandt 
120 Broadway New York 5, N. ¥. 


Nevada 


O'DONNELL & SCHMIDT 

165 lay 7-6960 
e re 

New York 6, N.Y. Cables: EXAMIMINES 


BASIL KIRKLAND WOODS 


Consulting Geologist 
Serving the Investment Field 
Investigations—Examinations 
122 Islington Rd., Auburndale 66, Mass. 
LAsell 7-1390 


W. P. JOHNSTON 
Consulting Mining Geologist 
210 West Second St., Reno, Nevada 
Tel.: FAirview 9-2302 or Fairview 2-0751 


Michigan 


FRANKLIN G. PARDEE 
Mining Geologist 
P.O. Box 8 Crystal Falls, Mich. 


New Jersey 


pers’ Representati 
47 FULTON ST., 
Cable Address: Nik 


LEDOUX & COMPANY 
ists Assayers Spectroscop 
SHIPPERS REPRESENTATIVES 
Mine Examination Analyses 
359 Alfred Ave. Teaneck, New Jersey 


ists 


Examinations—Val M 
3 Glenweed St., Neck 63, N. 
Cable; MINEWOLF Tel. HUnter 2-7843 


Minnesota 


THERON G. GEROW 


MINING CONSULTANT AND 
ENGINEER 


1705 Morgen Avenue South 
Minneapolis 5, Minn. 


Telephone: FRanklin 7-4811 


E. J. LONGYEAR CO. 
Geological and Mining Consultants 


16 Street_ 


A, 

Shoreham Bldg. 

ve a rance 

Zeekent 


R. L. LOOFBOUROW Min. Engr. 
Site Testing — Pians — Estimates 
Underground Construction — Mining 

Mine Water Problems 
4032 Queen Ave. So. Minneapolis 10, Minn. 


ABE W. MATHEWS ENGINEERING CO. 
Iron Ore Concentration Plants 
Materials Handling Systems 


Design and/or Constructinn 
Hibbing 


New Mexico 


GEORGE R. LELAND 
by written 
ining Engineer & Geologist 
USA. and Lotin America 
P.O. 4146 _. _Albuquerque, N.M. 


Ohio 


New York 


Alien & Garcia Co., see Iilinois 
Fairchild Aerial Surveys, 


see California 
E. J. Longyear Co., see Minnesota 


B. B. R. DRILLING CO. 
National Road West 
St. Clairsville, Ohio 
Diamond Core Drilling 
Contractors 
Mineral Foundation 
Cores Guaranteed Testing 


BEHRE DOLBEAR & COMPANY, INC. 
Geological, Mini and Metallurgical 
Consultants 


11 Broadway New York 4, N. Y. 


GERAGHTY, MILLER & HICKOK 
Consulting Ground-Water Geologists 


Evaluation of Ground-Water Supplies 
Recommendations for the Solution of 
Ground-Water Problems 


110 East 42nd St. New York 17, N. Y. 


Pennsylvania 
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EAVENSON, AUCHMUTY & 
GREENWALD 


MINING ENGINEERS 


Mine Operation Consultants 
Coal Property Valuations 
2320 Koppers Bidg. Pittsburgh 19, Pa. 


‘ Dewatering 
3 | —"v[€s» 
LUCIUS PITKIN. INC. 
Mineralogists 
Assayers—Chemists—Spectroscopists ; 
ives 
HARRY J. WOLF 
—— 
| | 
geology 
Minn. | 
New York 17. N. Y 


J. B. MORROW 


COAL CONSULTANT 
Oliver Bldg. Pittsburgh, Pa. 


PENNSYLVANIA 
DRILLING COMPANY 
Subsurface Explorations. Grout In- 
dustrial Water Supply. 
pecting Large Diameter Drilled Shofts. 


Reports 
1205 Chortiers Ave., Pittsburgh 20, Po. 


BOOTH COMPANY, INC. 


J. FRED WILLIAMS & ASSOCIATES 


Spokane, Washington 
Phone: Ke 55148 Cable: Wilmet 


West Virginia 


SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, Pa. 
Diamond Drill Contractors and 
Manufacturers 
Core borings for testing mineral 
deposits in any part of the world. 


CENTENNIAL DEVELOPMENT CO. 
Consulting Mining Engineers 
and Contractors 


Eureka, Utah Eureka 560 
Tucson, Arizona MAine 2-4202 


DIAMOND CORE DRILLING 
CONTRACTORS 
Testing Mineral Deposits 
Foundation Borings 
MOTT CORE DRILLING CO. 
Huntington, W. Va. 


J. W. WooMER & ASSOCIATES 
Consulting Mining Engineers 
Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 
Henry W. Oliver Bidg., Pittsburgh, Pa. 


LOTTRIDGE-THOMAS 
& ASSOCIATES 


Professional Engineers 
705 Judge Building 
SALT LAKE CITY 11, UTAH 


Canada 
E. J. Longyear Co., see Minnesota 


J. D. BATEMAN 


| 
80 Richmond St. W. 
Toronto 1, Canede EMpire 4-3182 


PRODUCTION AND MANAGEMENT 
SPECIALIST 
ROGER V. PIERCE 
Underground Mining Cost 
Cutting Surveys—Production 
Mechanization—Mine 


. EMPIRE 38-5373 
Galt Lake City 4. Utah 


M. G. SMERCHANSKI 


Consulting Mining Geologist 
Registered Professional Engineer 
411 Childs Bidg. Winnipeg, Manitobe. 
Phone: Whitehell 2-6323 


SHENON AND FULL 
Consulting Mining Geologists 


1351 South 2200 
Salt Lake City 8, 
Telephone HUnter 


Philip J. Shenon Roy P. Full 


Mexico 


Texas 


Stanley M. Moos, see Mexico 


Virginia 


STANLEY M. MOOS 
Mining Engineer 
Feasibility Reports and Economic 
Surveys in Mexico and Central America 
Houston, Texas Mexico, D.F. 
P.O. Box 19217 Apartado 215 
Tel: HO 8-6520 Tel: 46-67-97 


WILLIAM J. SHEDWICK, JR. 


Southwestern U. S. 
Mills Bidg., El Paso, Tol. Me 34741 


GUY E. INGERSOLL 


J. A. GUSTIN & ASSOC. 
CONSULTING ENGINEERS 
Structural and Foundation 
ine Particle 
t, Lime and Aggregate P ’ 
Surveys, Reports and Investigations 
T 


KARL A. RIGGS, PH.D. 
CONSULTANT 


DOMESTIC FOREIGN 


Appraisals, Petrogra) 


1-9803 


723 Penguin Dr. Dollies, Texas 


Washington 


DIAMOND CORE DRILL Conthac Tors 
mond Bits—Drilling Accessories 
R. "MeCLINTOCK DIAMOND DRILL CO. 


DAVID C. SHARPSTONE 


MINING ENGINEER and GEOLOGIST 


Bulawayo So. Rhodesia 
P. O. Box 2450 Cables: Minexams 
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Utah Mineral Engineering Consultants 
3715 &. Trent Avenue 
Metallurgical & Chemical Engineers 
Research ond Consulting 
Complete Laboratory 
Plant Operation and Testing f 
333 W. 14th So. St. 
Salt Loke City 15, Uteh 
| 
Tennessee 
Sanford Day — 
Concord, Tennessee 
Mine and Geologic Reports 
= 
ersey 
| P. De La Reforma 20-304 Mexico 1, D.F. 
Europe 
E. J. Longyeer Co., see Minnesote 
, British East Africa 
Ay KATUMA MINING LIMITED 
Mine Examinations and Metal and Ore Brokers 
5505 Timberwolf Drive Yous —— 
~ P. O. Box 1737 Cables “EXPORTER” 


Allis-Chalmers 
Bert S. Gittins Adv., Inc. 


Allis-Chaimers 
Klau-Van Pietersom-Dunlap, Inc. 


American Brattice Cloth Corp 
Tri-State Adv. Co., Ine. 


American Cyanamid Co. 
James J. McMahon, !nc. 


American Manganese Steel Div. 
American Brake Shoe Co. 
The Griswold-Eshleman Co. 


American Mine Door Co. 
Ray Sayre Advertising Agency 


Anaconda Co., 
Kenyon ‘a Eekhardi, Ine. 


Armour & Co., Chemical Div. 
‘oote, Cone & Belding 


ASEA Electric, Inc. 
Mann-Ellis, Inc. 


Atlas Car Manufacturing Co. 
Howson Advertising 


Atlas Copco 
John Mather Lupton Co., Inc. 


t & Blomeyer Inc. Adv. 


Bros. Drilling Co. 
. S. Adamson & Assoc. 


Bucyrus-Erie Co 
Bert S. Gittins Adv. Inc. 


Buell A. ineering C 
s& Greist Ine. Adv. 


Div. of Calumet & Baste Inc. 
Gray & Kilgore Inc. A 


Card tron Works, C. S. 
Mosher-Reimer-Williamson Adv. 
Agency Inc. 


Comet Tractor Co. 956, 971 
Ayer & Sons, Inc. 


Chain Belt Co. 
The Buchen Co. 


Christensen Diamond Products Co. 
Finlayson-Brown Advertising Inc. 


Coates Steel Products Co. 
Hebert-Robinson Inc. Adv. 


Colorado Fuel & Iron Corp., The 
Doyle, Kitchen & ‘McCormick, Inc. 


Continental Conveyor & Equipment Co. 
Sparrow Advertising 


Deister Concentrator Co., Inc. 
is B. Wade, Inc. 


Denver nny nt Co. 
Broyles Co., Inc. 


Differential Steel Car Co. 
Blaco Adv. Agency 

Eimco Corp., The 
Matele Cc 

Equipment Engineers, Inc. 
Norton M. Jacobs Adv. 


Robert R. Frissell Inc. Adv. 


damson & Assoc. 


Gardner-Denver Co. 
The Buchen Co. 


General Electric Co., X-Ray Dept. 
Klau-Van Pietersom-Dunlap, Inc. 


Gruendler Crusher & Pulverizer Co. 
Cc. C. Humburg Adv. Agency 


Halliburton Co. 
Glenn Adv., Inc. 


Hardi Co., 
yy Inc. 


Corp 
Fuller & Smith & Ross, Inc. 


Hercules Powder Co. (Explosives) 
Fuller & Smith & Ross Inc. 


Humphreys Engineering Co. 


Industrial Physics & Electronics Co. 
W. S. Adamson & Assoc. 


Ingersoll-Rand Co. 
Beaumont, Heller & Sperling, Inc. 
Marsteller, Rickard, bhardt & 
ed Inc. 


Harveste 


Finlay, & Hodg- 
son, 


International Nickel Co., The 


Marschalk & Pratt Div., McCann- 
Erickson Inc. 


Joy Mf 
ay Wasev, Ryan 
Inc., Walker Div. 


Kaiser Engineers 
L. C. Cole Co., Inc. 


teamed Van Saun Mfg. & . Corp. 
Robert S. Kampmann, , Adv. 


KW-Dart Truck Co. 
Galvin-Farris-Allvine Inc. 


Lake Shore Inc. 
Marsteller, Rickard, Gebhardt & 
Reed Inc. 
LeRoi Division 
Westinghouse Air Brake Co 


Hoffman, York, Paulson, Gerlach 
Adv. Inc. 


Co., E. J. 
a Savage Lewis, Inc. 
Mace Co. 


Machinery Center Inc. 
Advance Products Marketing Inc. 


Marien Power Shovel Co. 
Jay H. Marsh Co. 


Mayo Tunnel & Mine Equipment 
The Godfrey Agency 

Mine & Smelter Supply Co. 
Walter L. Schump, Adv. 


Mine Safety Appliances Co. 
Ketchum, MacLeod & Groove, Inc. 


Morse Bros. Machine 
Jerome Philip } Agency 


le Pumps, inc 
Tri-State Adv. Co., Ine. 


Iron Co. 
. BE. Westmoreland, Inc. 


National Malleable & Stee! Castings Co. 
Palm & Patterson Inc. 


Naylor Pipe Co. 
F H. Ebersold Inc. 


Nordberg Mfg. Co. 
Russell Gray, Ine. 
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Northern Blower 
Carr Inc. 


Ohmart Corp., The 
Keelor & Stites Co., The 


Oldsmobile Div. 
General Motors Corp. 
D. P. Brother & Co. 


Phelps Dodge Refini 
Phe House Ho Hayden Twiss, Inc. 


Roots-Connersville Blower Division 
Dresser Industries Inc. 
Persons Advertising Inc. 


Sentord- Day Iron Works, Inc. 
harles S. Kane Co. 


Saverman Brothers, Inc. 
Symonds, MacKenzie & Co., Inc. Adv. 


Sheffield 
ARMCO Corp. 
Potts Woodbury, Inc. 


Smidth & Co., F. 
The Stuart Go. 


Chemical Co. 
eS B. Brewer & Co. 


rague & Henwood Inc. 
Anthracite Adv. 


Stearns Magnetic Products Division 
Indiana General Corp. 
Bert S. Gittins Adv. Inc. 


Mfg. Co. 
Reiner Williamaon Adv. 
Agency, Inc. 
Manufacturing Co. 


ineering Division 
"Engineering Division Inc. Adv. 


Stephens-Adamson Manufacturing Co. 
Standard Products Division 
Connor Associates Inc. Adv. 


Inc 


Texas Gulf Sulphur Co. 
Sanger-Funnell, Inc. 


Inc. 
Luckie & Co. Inc, Adv. 


Traylor rg. & Mfg. O.. Fuller Co. 992 
Lieberman, Inc. 


s. Fourth Cover 
Co. 


Stee! Co 
“5 Batten, Berton, Durstine & 
Osborn, Inc. 


Vulcan Iron Works 


wilt 
Agency, Inc. 


w stern-Knapp Engineering Co. 
ns Westcott-Frye & Assoc. 
Western Machinery Co. 
We stcott-Frve & Assoc. 
Wheel Trueing Tool Co. 
Clark & Bobertz, Inc. 


Wilfley & Sons, Inc., A. R. Second Cover 
Ea M. Hunter & Co. 


Wilkinson Process Rubber Co., Ltd., The 1029 
Greenlys Ltd. 
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DENVER SRL PUMPS 


ant = Now available in 


TWO Models 


-GLAND TYPE 


With Positive Water Seal 


AVAILABLE IN THESE SIZES AND CAPACITIES 
Specifications and Dimensions 
*Water Dimensions (In.) 
ond Type HP OL Ww  H bbs. 
GLAND TYPE 
4" 


12” x10"—-C 615 

GLANDLESS TYPE 

3” x3’—C 1450 37% 
5” x4"—C 1035 40% 
8” x6"—-C 920 1200 63 
10” x8"—C 820 2700 68% 


*Based on water. Multiply horsepower by specific gravity of pulp to 
obtein octual broke horsepower 


DENVER “TRU-GLANDLESS” SRL PUMP... 
A MAJOR ADVANCE IN PUMP DESIGN 


DENVER SRL Pumps with positive water seal already have a world-wide 
reputation for their high efficiency, low part cost, long life. If dilution 
of pulp or slurry is a problem, you now get the extra advantage of 
“TRU-GLANDLESS” construction. Requires no sealing water, no packing 
glands, eliminates pulp dilution. 


FOR AN EVEN 
WIDER RANGE OF 
PUMPING APPLICATIONS 


Ne 


SEND DETAILS OF YOUR PUMPING PROBLEMS TO DENVER 


mus 


: DISC FILTERS 


AUTOMATIC 
SAMPLERS 


Cable DECO DENVER 


1400 Seventeenth St. 


EQUIPMENT 
COMPANY 


Denver 17, Colorado 


@ NEW YORK City 
4114 Empire Stote Bidg. 
Phone CH 4-6510 
BLUEFIELD, W. VA. 
P.O. Box 1536 * Phone DAvenport 5-6598 
@ TUCSON, ARIZ. 
3437 E. Camden St. * Phone EAst 6-7282 


15-17 Christopher St., Finsbury Sq. 
Plone Bishopsgate 3575 
JOHANNESBURG 
Broodway ond Ninth 
Bez Valley * Phone 25-7531 
TORONTO 
185 Bay Street 
Phone EMpire 3-8836 
VANCOUVER 
802 Credit Foncier Bidg. 
Phone MUtuol 3-7595 
MEXICO CITY 
Avenido Juorez 14, Desp. 615 
Phone 21-1477 
LIMA 
Maraquvinarias 270 
Casilla 250. * Phone 41887 


4 
= 
~ 
32233 
val ., 
1500 49 «69160 25% 17% 26% 4575 
1400 68 260 314% 19% 31% 850 
5” x5” 1060 174 800 37% 26% 36% 1550 7 ~ 
6" x6" 1170 36.3 1600 45% 28% 46% 2300 
3” 1450 82 260 37% 21% 1240 = ah 
5” 1035 126 700 40% 27 37% 1600 
8’ x6"-C 920 398 1600 36% 49% 4375 GLANDLESS TYPE, 
Site 10” x8’—-C 820 740 3300 68% 43 57 5100 No Gland —No Sealing Wat woe 
= 
Water 
Pulp 
Mineral Processing Equipment that makes its friends happier, healthier and wealthier” 
= a 
ENGINEERS 
EFFICIENS 
e 
Phone CHerry 4-4466 
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TYLER service offers 53,000 ways 
to cut screening costs 


To meet all the different requirements for sizing, grading, and 
separating materials, W. S. Tyler has developed wire cloth 
in innumerable types, sizes, metals, meshes, and designs, 
Today, over 53,000 different specifications are available. 

Matching the right wire cloth to your specific needs is the 
service provided by your Tyler sales engineer. From Tyler’s 
unequalled range of product he has the know-how and 
experience to give you results. 


That’s Tyler Screening Service—use it to cut your pro- 


duction costs. 


The W. S. TYLER Company - Cleveland 14, Ohio 

OFFICES: New York + Chicago + Boston + Philadelphia + Atlanta + Dallas - Los Angeles + San Francisco 

Baltimore + Birmingham + Houston « Minneapolis « Pittsburgh « Salt Lake City « The W. S. Tyler Company 
of Canada, Limited, St. Catharines, Ontario * OFFICE: Montreal 


WOVEN WIRE SCREENS - SCREENING MACHINERY 
TESTING SIEVE EQUIPMENT 
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